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h  Obfervationes  StelU  fix*  in  Gcminis  i  corpora 
Jovis  occultaU,  Januarii  it  mo.  St,  yet.  1717. 
tsr  Tranfitus  arttijfimi  Martis  infra  Borealem  in 
fronte  Scorpii  Fcbr.  y.  mane. 

* 

ANTE  bicnnium  in  TrJttfdff.  Philof.  No.  544.  fig. 
•294,  rcrum  coeleftium  ftudiofis  indicavimus,  Jfc. 
vem  corpore  fuo  ftcllam  quandam  fixam  obtegerc  dcbc- 
re,  eofque  ad  obfervationem  Phaenomeni  rariflimi,  & 
magno  in  Aftronomicis  ufui  futuri,  invitavimus,  fignan- 
tes  diem  Janutrii  hujus  anni  decimum.  Jove  autem 
pene  Stationario,  &  paulo  amplius  in  orientem  quam 
per  Tabulas  noftras  prove&o,  non  ante  undecimum  in- 
cidit  prxdida  Occultatio ;  quam  quidem  Londini  ob  Nu- 
bes  non  contigit  ex  voto  obfervare 

Nec  tamen  fruftra  invigilarunt  Aftronomi  noftri.  D. 
Mirtinus  Folkes  Londini,  prxfemibus  aliis  nonnullis  c 
Societate  Regia,  Jjn.  undecimo  8h.  P.  M.  vidit  Jovis 
centrum  una  diametro  corporis  ejus  Fixam  fequi,  quae 
g$#i&o  ocntro  Borealior  erat  quafi  dodrante  femidiame- 
V'SSS^  tri  Jovis.  Poftea  Nubes  Jovcm  occuparunt,  fed,  habita 
ratione  motus  Jovis.  paulo  poft  medium  No&is  ftellam 
Jovi  conjunclam  fuifle,  &a  Borea  dilci  ejus  parte  oc- 
cultatam,  conclufit. 

Reverendus  Dominus  J.  Theofh.  Defagulicrs,-  R.  S.  S. 
&  Dnu8.  Stefhanus  Grey,  Weftmontfterlit  viderunt  Fixam, 
Hora  Sexta  vefpertina,  integra  Jovis  diametro  diflare  a 
limbo  ejus,  Cor  urn  verfus.  Unde  &  ex  fequenrium  di- 
erum  Obfervacionibus,  circa  medium  no&is  incidifle 
conjundionem  evincicur 

Reverend  Os^guoquc  D  J.  Pound,  zyudWanfted,  in- 
firafcriptas  naftus  ell  oWervationes,  quas  utique  accura- 

tillimas 
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.  t i ffi m as ,  Tubo  (cil.  prxlongo  &  Micrometro  captas,  hue 
tranferiberc  non  pigebic. 

Itaque  Janu&rit  Quinto  5b.  6'.  T.  a:q.  Jovis  centrum 
diflabat  a  di<3&  Fixd  ji'.  49'.  quam  5h.  38'.  fequebt- 
tur  34'  ix"  Afcenfionis  redx:  fimulquc  Jimbus  Jovis 
Auftrinus  eandem  habuit  Declinationem  cum  ftella. 

Die  autem  Nono  lequente  6h.  6'.  Jovis  centrum  difta- 
bat  a  ftella  10'.  49" ;  &  poft  oclo  minutaerac  differen- 
tia Afcenfionum  rcdarum  n'.  31";  &  turn  centrum 
Planetx,  tantillo,  ita  ut  vix  perciperetur,  erat  StelJi  Au- 
ftralius. 

Die  Undecimo  5h.  30*.  T.  xq.  crat  diftantia  centro- 
nim  1'.  24.  fimulq;  vifa  eft  ftella  quafi  quadrante 
diametri  Jovis  Borealior  centro  ejus.  Diameter  autem 
minima  Jovis  inventa  eft  o'  43".  Deinde  Nubes. 

Die  vero  Duodecimo  5s.  17'.  erat  diftantia  centro- 
ium  3'.  7";  ac  5h.  50'.  Jupiter  ftellam  prxcedebat  3'. 
30".  Afcen.  Reel.'  Eodemq;  tempore  limbus  Jovis  Bo 
teus  eandem  habuit  Declinationem  quam  Fixa  accu- 
rate. 

Collatis  autem  his  Obfervationibus  manifeftum  eft 
Fixam  hanc  Jovi  conjundam,  Jantarii  undecimo  ijb. 
circitcr,  non  nifi  17"  vel  18"  centro  ejus  Borealiorctn 
fuifle,  ac  proinde  occultatam. 

Fixa  hxc,  etiamfi  nulli  Catalogo  ha&enus  afcripta, 
Locum  tunc  habuit  n  21°.  13'.  cum  Lat*  Auft.  o°. 
I-}!?;  Comitcmquc  habet  17  min.  cam  prxcedentem 
&  7  min.  Borealiorem,  five  in  jl  n°.  56'  cum  Lat. 
Auft  o°.  6't»  c«i  Jufiter  conjungi  vifus  eft  Jan.  16:  6\ 
30'.  vefperi. 

Sic  fpatio  minus  bimcftri  Jupiter  corporaliter  eclipfa- 
vic  duas  Fixas,  cujus  rei  ne  flngulare  quidem  excro- 
plum  ab  invento  Tele(copio  extat :  proinde  hxc  obfer-  - 
vara  inter  prctiofUTima  Uranix  x«//**Aia,  in  ufum  Po- 
fterorum,  memo  reponeoda  Tunc. 

No— 
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.iNJoftra  aucem  (leliula  anno  1634.  Feb.  6.  Jovi  Stati- 
cmario  conjun&a,  tribus  ejus  diamecris  Auftralidr  erat, 
obfervante  Gaffendo :  undc  conftabit,  calculo  rite  infticu- 
to,  Jovts  Nodos  quoad  fenfum  immobiles  haefifle,  per 
83  annos  ultimo  elapfos,  idque  ad  zs.  8°.  35'.  a  ia  *  r» 
°  '  Ad  alteram  autem  Obfervationcm  Tranfkus  Martis 
pco^t'Boreain  Fronfh  Scorfti  non  minus  infignem,  iidem 
"Aftrondmi  tadem  <um  cura  invigilarunt  omnes.  Mars 
autem,  Fehruaril  Quinto  Mane,  vel  Quarto  i6h.  vifus 
eft  adeovicinus  ftellx  didte,  ut  eanudis  oculisnon  con- 
fpiccretur;  fed  per  Tclefcopium  inventa  eft  (upra  &  ad 
ortum,  adeoque  Mars  nonduni  ei  conjun&us.  Hora 
i6h.  io\  T.  app.  Mars  erac  in  re&a  cum  Borea  front  is 
&  Telefcopica"  quae  earn  fcquitur  ad  Boream,  ad  diftan- 
riam  o&o  circiter  minurorum.  i6h.  35'.  Mars  interme- 
din erac  in  red*a  cum  Borea"  &  Media  Frontis;  fcpoft 
horse  quadrantem,  cqm  Auftrina  Frontis,  ita  ut  i6h. 
54'.  T.  app.  xftimabatur  Conjundtio  ipfa  quoad  Longi- 
tudinem,  quo  tempore  Mars  fat  accurate  duobus  tan- 
turn  minutis  auftralior  erac  ftelll  Obfcrvavit  etiam  D. 
Found  Conjun&ionem  rcfpe&u  Afcenfionis  Redfce  I7h. 
2.5'.  T.  app.  cum  diftantia  centrorum  z.  07"-  Jucun- 
dum  autem  erat  fpectaculum,  Martem  viderc  ftcJIam 
pedetentim  aggredientem,  motumque  fuum,  Jentiffimum 
licet,  manifefte  prodentcm. 

Conferatur  cum  hac  Obfervatio  Horroxii  noft ti  anno 
1638.  Februarii  Septimo  mane,  quam  vide  in  Epiftolis 
ejus  pag.  304.  Tunc  cnim  Mars  ad  eandem  ftellam 
appullus,  ctiam  multo  propius  ad  cam  acceflir,  led  ante 
ortum  ejus  prxterierat  Conjunftio. 

His  adde  Saturni  obfervationem  Januarii  xfto.  nh. 
25'.  TV  arq.  a  D.  Pound  habitam.  Cum  Planeta  difta» 
bat  a  ftella  $8va.  Virginis  Catal.  Brit.  13'.  16".  verfus 
Auftrum,  eamque  fequebatur  a'.  30".  Afc.  Re##  Scelja 
in  ft  1 9  21'.  52,".  cum  lac  Bor.  x%  47'. 
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II.  yfo  accurate  Account  of  a  tefleltated  Pavement, 
Bath,  and  other  Roman  Antiquities,  lately  dif- 

*J  trier  d  near  Eaft  Bourne  in  Suffer.  Being  part 
ef  a  Letter  of  January  26.  1717.  /row  ffc 
learned  Dr.  Jonn  Tabor  0/  Lewis,  fo  Dr.  John 


Thorpe,  R.  S.  S.  and  by  him  communicated  to  the 


ADefcriptitfn  of  the  teflerated  Pavement  at  Eafi 
Bourne,  near  Psyenfej,  muft  have  been  more  im- 
perfect than  what  is  now  given,  had  ft  come  to  your 
hands  much  (boner.  I  thought  an  exact  Account  could 
.not  be  taken,  unkfs  (he  Ground  about  it  was  open'd.- 
and  it  being  part  in  a  Meadow,  and  part  in 
plough'd  Ground,  and  under  a  Fence  which  parts  two 
Perfons  Lands;  by  reafbn  alio  the  one  was  fow'd;  I 
could  not  procure  the  Digging  in  both  Places  at  the 
fame  time.  .  .\ 

It  was  in  March  laft  when  the  Meadow  was  dug  ; 
and  the  laft  Week  fave  one  in  November,  before  we  had 
leave  to  open  the  Ground  in  the  Corn  Field.  The  Mea- 
dow in  which  the  greateft  part. of  the  Pavement  lyes,  is 
near  a .  Mile  and  half  South  Eaft  of  Bourn  j  it  contains 
.about  four  Acres,  and  is  of  a  triangular  Form  ;  the 
Southern  Side  is  a  gain  ft  the  Sea  $  only  a  few  F  i  fliers  Cog* 
cages,  and  a  Imajl  publick  Houle  or  two  being  between 
chat  and  the  Sea.  On,  the  Northern  Side  of  the  Meadow 
is  a  High- Way,  which  leads  from  Bourne  to  ptywfej :  the 
Welt  Side  is  by  a  Fence  of  Polls  and  Rails  (e par atcd  from 
a  large  Corn  Ffcld,  ip  Commpn  >elongiug  to  the  Parito, 

Q.q  q  q  About 
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About  the  middle  of  this  Fence  is  the  Pavement,  dtftane 
from  High- Water-  Mark  a  Furlong ;  In  former  times  it 
might  have  been  fame  what  more,  becaufe  from  this  Point 
to  the  Weftward,  the  Sea  is  always  gaining  from  the 
Land. 

More  than  four  Years  fincc,  vh».  in  the  Summer 
X7xxf  when  the  Fence  was  repair'd  ;  the  Workman  fink* 
ing  a  Hole  to  fix  a  Poft  in/  was  hinder  d  by  fomething 
Solid  like  a  Rock ;  but  calling  out  the  Earth  clean,  found 
the  Obftacle  to  be  Artificial.  Mr.  Thomas  WilUrd  of 
Bourne,  Owner  of  the  Meadow,  being  inform'd  of  the 
Novelty,  gave  Order  that  it  mould  be  uncovered ; 
and  fent  alio  to  Herftmonctux,  for  one  Vwctglove  an  in- 
genious Ingineer  (who  formerly  had  been  imploy'd  in 
the  Mines  in  the  Northern  Counties,),  who  with  his  In- 
(I rumen ts  bored  through  the  Pavement;  and  in  many  pla- 
ces of  the  Ground  about  it,  which  he  found  to  be  full  of 
Foundations.*  but  this  his  Difcovery  of  thofe  Founda- 
tions, was  only  a  Confirmation  of  what  the  Inhabitants 
there  have  always  obferv'd,  as  well  in  Ploughing)  as  in 
the  Growth  of  their  Corn  and  Grafs  *  for  in  tne  common 
Corn  Field,  Weft  to  the  Meadow,  to  the  diftance  of  near 
half  a  Mile,  they  often  raife  bits  of  Foundations  with 
their  Ploughs;  and  in  dry  Summers,  by  the  different 
Growth  of  the  Corn,  they  can  plainly  perceive  all  that 
Trad  of  Ground  to  be  full  of  Foundations.  ' 

The  Pavement  was  little  more  than  a  Foot  below  the  com- 
mon Surface  of  the  Ground ;  what  lay  next  it  was  a  (mall 
Sea  Gravel  >  the  Pofition  of  it  is  very  near  due  Eaft  and 
Wed  Cabout  two  Foot  of  the  Wed  end  of  it  reaching 
into  the  Corn  Field ) ;  its  length  is  feventeen  Foot  and 
four  Inches;  its  breadth  eleven  Foot.  At  firft  it  feem'd 
to  have  been  bounded  with  a  thin  Brick  fet  on  Edge, 
about  an  Inch  above  the  Ttffer*%  fb  exactly  (trait  and 
even,  as  if  Shot  with  a  Plane;  and  b  well  Cemented, 
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as  if  one  entire  Brick.  But  when  the  outfidc  of  the 
Pavement  was  broke  up.  wc  found,  that  inftcad  of 
Bricks  fee  on  Edge,  as  was  imagin'd.  it  was  bounded 
with  a  Border  of  Bricks  laid  Bar.  and  their  ends  next 
the  Ttffers  turn  d  up.  The  Thickneft  of  thefe  Bricks  was 
an  loch  and  a  Quarter  ;  the  Breadth  not  under  Eleven, 
and  not  more  than  twelve  Inches;  the  length  full  fif- 
teen Inches ;  which,  before  they  were  turn'd  up  ac  their 
Ends,  could  not  have  been  lefs  than  Seventeen.  They  were 
very  firm,  and  not  in  the  lead  Warp'd  or  Caft  in  Burn- 
ing; when  broke,  their  Subftance  was  fine  and  well 
mixt,  of  as  uniform  and  clean  t  Red  Colour,  as  a  piece 
of  fine  Bole  i  Except  at  the  ends  where  turn'd  up,  they 
were  all  over  cover  d  with  a  Platter  (the  fame  which 
Vltrwv  'ms  calls  the  N»cUut%  of  which  more  afterwards), 
half  an  Inch  thick;  (b  hard,  entire,  and  even,  that  it 
d  as  one  Stone,  quire  round  the  Pavement. 
Next  within  the  Bricks,  there  was  a  Lift  or  Border 
-of  white  T((ferd9  thirteen  Inches  broad ;  within  that,  a 
Lift  of  brown  Teffers  (fomewhat  darker  than  a  Whet- 
Stone,  and  fomewhat  lighter  colour'd  than  the  Touch* 
Stone J  four  Inches  broad  ;  then  a  Lift  of  the  Whirc, 
five  Inches  broad ;  next  within  that,  another  Lift  of  the 
Brown,  four  Inches  broad  :  all  the  reft  of  the  Pavement 
was  fet  with  white  Te(fer£,  without  any  Ornament  or 
Figure ;  which  though  not  Gay,  lookt  very  Neat  and 

When  this  was  firft  view'd,  none  of  the  Curious 
doubted,  but  that  the  Work  was  Roman,  many  were  of 
opinion,  that  it  might  have  been  the  Floor  of  a  Temple, 
or  place  of  Worfhip.  Flinj  indeed  (4)  informs  us,  that 
thefe  fort  of  Pavements  or  Uthoftrot^  began  to  be  in 
ufc  in  fitly,  in  the  time  of  SjlU ;  who  caus'd  one  of  them 

■  ■  ■  — — r—         —        ■—  ■       ■  1 

(#)  Pli*.  Sec  HUt  Nat.  Lib.  XXXVI.  Op.  XXV. 

0^4  4  4  *  *° 


to  be  made  in  the  Temple  of  Fortune  at  Trjtnepe ;  perhapr 
the  fame  which  not  long  fincc  was  taken  notice  of  by 
the  Honourable  Mr.  Addifon  (  b ). 
'  I  was  rather  tnclin'd  to  fuppofe,  it  had  been  that  A- 
partment  belonging  t#'  the  chief  Officer  where  Juftice 
was  adminifter  d  f  and  the  more,  becaufe  PiUts  final 
Sentence  on  our  Saviour  was  pronounced  from  a  Throne 
on  the  Lithojhoton  (c );  which  Appellation  was  given 
to  thefe  kinds  of  Pavements  by  Farro  (d)  not  iefs 
than  fixty  Years  before;  and  bf  Pliny  (e)  not  left  than 
forty  Years  after  our  Saviours  Suffering.  That  the  Ro- 
man Generals  caus'd  fuch  Pavements  to  be  made  at 
their  Stations;  we  may  have  juft  reafon  to  conclude, 
from  that  pafiage  (f)  in  Suetonius  cited  for  this  pur- 
pofc  by  Dr.  (  £)  Plot. '  4   -  .^  * 

When  the  Ground  about  the  Pavement  was  dug,  all 
thefe  Suppofitions  were  quauYd  ;  for  on  the  North  Side 
of  the  Pavement,  we  dilcovcr'd  an  entire  Bath,  fixtecn 
Foot  long,  five  Foot  nine  Inches  broad,  and  two  Foot 
nine  Inches  deep  (which  the  Draught  fent  withr  this 
reprefenrs):  Pig.  i. It  was  filM  with'Rubbifti  of  Buildings, ' 
which  feem'd  to  hive  been  burnt;  fc.  hard  Mortar 
adhering  to  pieces  of  Roman  Brick,  fquar'd  Stones,  and 
headed  Flint,  mingled  with  Aflies  and  Coals  of  Wood. 
From  the  Northweft  Corner  of  the  Pavement,  was  the 
Paflagc  into  the  Bath,,  three  Foot  three  Inches  wide; 
at  which  place,  the  Bricks  that  bounded  the  l  avement, 
were  not  turn  d  up  at  their  ends,  but  lay  even  with  the 
Teffcrd.  At  the  diftance  of  fifteen  Inches  from  the 
Tetter *,  there  was  a  Fall  of  two  Inches,  to  the  Landing- 

(b)  Remarks  on  fefcral  places  in  Italy,  Pair.  217.  r  .     '(f)  Etutw* 
*W.  K.  XIX.  13.  '  (d)  f  er.  Var.  dc  Rc  Rift!  lib.  3. 

U  )  Plin.  Hift.  Nat.  Lib.  XXX VI.  C.  XXV.     ( /  )  jul.Gajf.  Sca.46. 
(  g  )  OxforJJbir*  Plot!  N»t.  Hiftory,  Chap.  X. 
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place  out  of  the  Bath ;  the  Landing  place  was  alio  three 
Foot  three  Inches  long,  and  two  Foot  two  Inches  broad  .• 
Thence  by  two  Stairs  was  the  Defcent  into  the  Bath ; 
•the  length  of  the  Stairs,  the  fame  as  of  the  Landing* 
place;  the  breadth  of  each  Stair  was  eleven  Inches;  the 
height  of  each  Step  a  little  more  than  ten  Inches :  the 
lowed  Stair  was  twentv  Inches  from  the  farther  Side 
of  the  Bath  The  whole  Work  was  very  compact,  and 
exactly  well  made;  not  in  the  lead  injur'd  by  Time, 
nor  the  Violence  it  underwent  when  flll'd  up ;  truly  an- 
fwcring  the  Precepts  of  VHrnvius\  which  (A)  advifc, 
that  for  all  Buildings,  refpc&  Oiould  be  had  to  the 
Strength,  Gonveniency,  and  Beauty  of  the  Work  de- 
ilgn'd ;  and  that  in  order  thereto,  a  careful  and  judicious 
Ptovifion  would  be  made  of  Materials,  without  Parfi- 
mpny. 

.  Although  the  Author  and  Time  of  thefc  Works  can- 
not as  yet  be  diicover'd ;  yet  *tis  evident  the  Artificer 
near  enough  follow'd  the  directions  Vitruvius  (i )  gave 
for  framing  fuch  like  Structures. 

(  b)  M.Tollio  Vitruv.  de  ArchitcGur.  Lib.  II.  Cap.  III.  Hzc  autem 
ita  fieri  deberft,  ut  habeatar  ratio  firmitatis,  utilitatis,  venuftatis.  Fir- 
mitatiserit  habita  ratio,  cum  fnerit  fondamentorum  ad  folidnm  depref*- 
fio,  8c  ex  quaque  materia  copiarum  (ine  avaritia  diligens  cle&io. 
.  ( i  )  M.  vitruv.  Tel.  Lib.  Vll.  Cap.  I.  Primumquc  incipiam  de  Rude- 
ratio  ne,-  quae  principia  tenet  Expolitionum,  uti  curiofius  fummaquc  pro- 
cidentia foiidationii  ratio  habeatar.  E<  fi  piano  pcde  erit  ruderandum, 
quajratur  folum  fi  fit  perpetuo  folidum.— Si  aut  omnis  aut  cx  parte  con- 
peftitiu*  locus  fnerit,  firfucationibus  cum  magna  cura  folidetur.— Tunc 
infoper  ftatmninetur  ne  minore  faxo  qiurm  quod  poflit  marram  implere: 
flatnminibus  indu&is  ruderctur.  Rudus  fi  novum  erit,  ad  tres  partes  una 
calcis  mifceitur,  fi  redivivum  fuerit,  qui n que  ad  duum  mixtioncs  ha- 
bcant  refponfum.  D.cinde.  -Rudus  ioducatur,  .&  ve&ibus  ligneis  Dccoriis 
induQis  crebriter  pinfatione  folidetur  ;  &  id  non  minus  poji  pinfumabfolu- 
tnmcralfitudinefit  Jodranri<;  Tnftiper  cxTcfta  Nucleus  inducatur,  mixtion 
oem  habens  ad  tret  partes  unam  Calcis  ,  uti  ne  minore  fit  craffitudine  pa«- 
Vtmentum  digitorum  fenum.  Supra  Nncleum,  ad  Regulam  &  Libellam 
exa&a  Pavimenta  ftruantur,  five  Se&ilibus,  feu  TclTeris.  Cum  ea  ex- 
.trucia  fnerint,  &  faftigia  extrufttones  habuerint,  ita  friccntur,  uti,  fi 
ScSUia  dot,  nulii  gradwin  fcutulis,  aut  trigonia,  aut  quadratis,  feu  fa  vis 
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4  Firft.  as  to  the  Pavement,  it  was  fecur'd  on  eveqr 
Side,  and  the  Edges  of  ic  retted  on  a  very  firm  and 
neat  built  Wall,  made  of  Roman  Brick,  fquar  d  Stone 
and  headed  Flint ;  between  five  and  fix  Foot  deep  be- 
Jow  the  Surface  of  the  Pavement,  and  full  twenty  three 
Inches  thick;  which  we  may  fuppofe  to  have  been  two 
Foot  by  the  Roman  Meafure.  The  Bricks  were  not  in 
regular  eourfes,  as  they  are  to  be  fcen  in  thofe  Roman 
Buildings,  which  are  in  view  above  Ground ;  but  with- 
out order  difpers'd  about  in  the  Wall.  The  Top  of  the 
Wall  indeed  was  but  fifteen  Inches  thick;  and  that 
was  cover  d  with  the  Bricks  firft  menrion'd,  which 
bounded  the  Pavement :  but  about  fourteen  Inches  be- 
low the  Top,  there  was  a  Sec- off  (as  our  Mafons  term 
it)  in  the  infide  of  the  Wall,  eight  Inches  broad.  We 
did  not  dig  up  the  Foundation  of  the  Pavement  to  the 
Bottom,  but  opened  it  at  one  Corner  only,  that  we  ' 
might  difcover  how  it  was  Fram'd :  for  when  it  was 
bor'd  through,  chey  obferv'd,  next  under  the  Teffcr*,  a 
Bed  of  very  ftrong  Mortar,  more  than  a  Foot  thick; 
under  the  Mortar  a  Bed  of  Clay  two  Foot  thick;  and 
.under  the  Clay  a  firm  Foundation  of  Brick.  We  ob- 
fcrvd  the  Clay  (which  the  Ground  thereabouts  do  not 
a  fiord)  to  be  very  fine  and  red,  and  alfb  clofe;  no 
doubt  but  carefully  Ramm'd.  The  Surface  of  the 
Clay  was  neatly  pitch'd  with  fmall  Flint  and  Stones, 
Pointed  at  their  lower  ends,  and  Headed  at  their  up- 
per ends.  This  Pitching  or  Paving  is  by  Vitrwtus 
cali'd  Suxumitutk ;  end  the  Stones  'tis  done  with,  he 


•went,  ted  coalmen  to  rum  eompofitio  planam  habett  inter  fe  <firCaio- 
oem.  Si  Tcffcris  ftra&am  eric,  at  cx  omnet  tngaloi  habcant  secjualcs, 
millibiqac  i  fricatura  extantes.  Com  enim  anguli  oon  fucnot  omnet 
r c^uali tc r  plaai,  non  eric  cxJ&a  ut  oportel  fricatura. 

calk 
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calls  StMtumm.  He  directs  chcm  to  be  fcr,  when  the 
Underwork  is  made  Sound  and  Firm,  by  well  Ramming. 
Becaufe  the  firft  Chapter  in  his  Seventh  Book,  treats 
only  of  the  Method  of  making  thefc  kinds  of  Pavements, 
which  in  his  lime,  and  as  may  be  obferv'd  from  his  words, 
were  had  in  no  (mall  eftecm  by  the  Grandees  of  Rome ; 
I  have  tranfcribed  what  may  (hew  the  accurate  Me- 
thods which  that  great  People  had  in  Framing  them. 

But  to  return,  this  pitch'd  Work  was  exa&Ty  even 
with  the  Setoff  in  the  infide  of  the  Wall ;  on  it  was 
laid  a  Bed  of  coarfe  Mortar  of  about  nine  Inches  thick ; 
the  Skirts  of  this  Mortar  (which  by  Vitrwuius  is  call'd 
the  RuAus)  relied  on  the  Sec- off  abeve-mention'd ;  it 
was  composed  of  Lime,  a  (harp  courfc  Sand,  fmall  Peb- 


Compofition,  made,  as  near  as  I  could  guefs,  with 
Lime,  a  fine  (harp  Sand,  fome  kind  of  Afhcs,  and 
(which  was  the  greater  part)  (la mot  Brick  and  Pot-  fherds, 
in  grains  not  larger  than  Cabbage*Seed,  and  the  Flower 
or  line  Powder  (eparated  from  it.  This  Bed  was  about 
half  a  Foot  thick  \  and  is  what  Vltrwvim  calls  the  Nucleus. 
Whether  we  may  call  it  Terrace,  I  muft  leave  it  to  tbofe 
who  are  better  skuTd  than  my  felf,  in  giving  proper  Ap- 
pellations to  the  fcveral  parts  of  Mafonry.  Both  this 
Nucleus  and  the  Rudus  under  it.  very  near  cquall'd  the 
FortUnd-Stone  in  hardnefs  and  compa&nefs.  Upon  this 
Nucleus  or  Terrace  were  the  Teffers  fcr:  they  were  fet  an 
end ;  but  (b  exad  was  the  Workman  in  fetting  them,  that 
he  us'd  two  forts  of  Cement  to  fix  them  withal;  their 
lower  ends  flood  in  a  Cement  of  Lyme  only, »  well 
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work,  a ;  their  upper  halves  were  cemented  with  a  tine 
gray  Mortar,  confiding  of  fine  Sand  (and  as  it  feemU) 
Afhcs  and  Lyme.  This  gray  Cement  every  where  fiird 
the  Intervals  at  their  Heads :  and  was  much  harder  than* 
the  Tejfcr*  themfel  vcs. 


(  55*  ) 

*Twas  before  intimated,  that  the  Ttffer*  were  but  of 
»  two  Colours,  White,  and  of  a  dark  Brown ;  they  were 
harder  than  a  glazd  and  well  burnt  TobaccO-Pipe,  and 
of  a  Grit  fomewhat  finer ;  the  Brown  feem'd  to  be  of 
i  the  fame  Subftance  with  the  White,  but  calour'd  by  Art, 
(as  Pliny  informs  us{*;  the  workers  in  Clay  of  old  had 
a  Method  to  do) :  they  fcem'd  to  have  been  form'd  in  a 
Mould,  and  afterwards  Burnt.  Hence  I  am  inclin  d  to 
take  the  meaning  of  Viirwvtut\  where  he  makes  fo  plain 
a  diftindtion  between  the  teffers  and  the  S(8ilU\  that, 
the  one  was  according  to  the  import  of  the  name, 
fornfd  by  Inftruments  out  of  Stone,  Brick,  and  Tylc ; 
the  other,  fliaped  in  a  Mould  and  Burnt.  They  were  not 
of  an  equal  Size,  none  exceeding  an  Inch  in  length;  the 
ihortclt  were  h  of  an  Inch:  mod  of  them  were  equally 
made  their  whole  length ;  but  of  fome  the  lower  ends  ter- 
minated almoft  as  lharpas  a  Wedge,  on  purpofe,  asmay 
be  fuppos'd,  to  be  driven  where  any  Interfaces  were  left  J 
At  their  Heads  likewife  they  were  not  all  equal  and 
alike,  fome  exactly  Square,  fbme  oblong  Square,  fome 
Semi-lunar,  but  none  Triangular:  the  Diameter  of  thofe 
that  were  Square  was  about  f,  of  an  Inch*  the  longed 
Side  of  thofe  that  were  oblong  at  the  Head  little  exceeds 
ed  half  an  Inch  It  may  be  obferv'd,  that  the  prepa- 
rations for  fixing  this  Pavement  here,  go  beyond  thofe 
which  ritruvius  prefcribes  (in  the  firm  Wall  near  fix 
Foot  below  the  Surface,  in  the  Bed  of  Clay  within  it 
two  Foot  thick,  and  in  the  Foundation  of  Brick  under 
the  Clay).  But  when  «we  confider  the  Scituatibn  of 
the  Ground  here  is  low,  not  many  Feet  higher  than  the 
Sea  might  be  elevated  at  Spring  Tides;  and  that  it 
might  as  well  be  annoy'd  by  Land-Springs  after  great 
Rains,  as  by  Water  owxihg  through  the  Earth 1  from  the 

■i—  ; — :  ;  i—  "  ,    "  I !       'r  i .«  ru.? 
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sSea  fo  near;  from  which  the  Work  in  time  might  receive 
damage;  we  muft  allow  the  abovemention'd  Additions 
•to  be  the  rcfult  of  a  very  judicibus  Forefight. 

The  Bath  aifo  was  form'd  and  fecur'd  by  a  very  com- 
pad  Wall,  of  the  fame  breadth  and  depth  with  that  on 
which  the  Pavement  rcfted :  the  Wall,  which  fuftaind 
die  North  Side  of  the  Pavement,  made  the  South  Side 
of  the  Bath.  On  the  South  Side  of  the  Bath,  from 
the  Eaft  end,  to  the  ends  of  the  Stairs,  there  was  a  fo- 
lid  Seat ;  twelve  Foot  nine  Inches  long,  very  near  ten 
Indies  broad,  and  fourteen  Inches  high.  The  Bottom 
or  Floor  of  the  Bath,  was  made  after  the  fame  manner 
as  the  Pavement  was  made,  excepting  the  Tefferd.  and 
the  thick  Bed  of  Clay  :  for  under  all,  there  was  Brick  ; 
then  a  Bed  of  the  Rudus  or  coarfe  Mortar  fomewhac 
more  than  a  Foot  thick  ;  above  that  the  Nucleus  or  Ter- 
race only,  half  a  Foot  thick.  The  Sides  of  the  Bath, 
the  Seat,  and  the  Stairs,  were  plafter'd  over  with  this 
Terrace  about  half  an  Inch  thick  ;  all  which  were 
throughout  fo  Hard,  Compact,  and  Smooth,  that  when 
firft  open'd,  the  whole  tcem'd  as  if  it  had  been  hew'd 
out  of  one  intire  Rock,  and  polifti'd.  At  the  middle 
>of  the  Eaft  end,  at  the  Bottom,  there  was  a  Sink-hole,  a 
little  more  than  three  Inchqs  long,  and  above  two  Inches 
deep :  about  four  Inches  above  it,  there  was  another 
paflage  through  the  Wall  of  the  fame  fize  ;  the  firft  we 
may  fuppofe  to  let  out  the  Water  which  had  been  uc'd  ; 
the'  other  to  let  in  frefh.  The  Stairs  and  Seat  were 
chiefly  made  of  Roman  Brick,  between  fifteen  and  (even- 
teen  Inches  long,  between  eleven  and  twelve  broad,  and 
near  one  and  a  half  thick.  At  the  North  Side  of  the 
Bath  the  Ground  was  not  open'd ;  but  at  the  Kail  end 
of  the  Bath  and  Pavement,  at  the  South  Side  of  the 
Pavement,  and  at  the  i  Weft  end  of  both,  there  feem'd 
to  have  been  feveral  Vaults  or  Cellars :  for  there  were 
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wy  Arm  13  Inch  WaUs  continued  every  way  (to  the 
farther  ends  of  which  we  did  not  traced  whole  Founda- 
tions were  as  low  as  that  whkh  ftipported  the  Pave* 
WKMr  fo  chat  to  the  depth  of  fix  Foot  the  Ground  was 
tiU'd  with  fucb  Rubbifh  as  was  taken  out  ot  the  Bach. 
The  Bricks  in  this  Rubbifli,  which  were  ail  broke,  had 
fcmal  degrees  of  thicknds,  ftom  throe  Inches  to  a  litde 
more  than  one  Inch  J  lome  had  one  of  their  Sides 
wav  d  as  in  Fig.  tt  fome  tretwife  as  in  Fig.  j.  others 
had  Roles  on  them  well  imitated  s  we  found  alfo  two 
forts  of  channel'd  Bricks ;  the  one  like  a  Trough,  the 
Channel  three  Inches  broad,  and  as  many  deep,  the 
Brick  it  felf  an  Inch  and  a  half  thick :  The  other  fort, 
bad  a  Cylindrical  Channel ;  fo  that  when  two  were  clapc 
together,  they  form  d  a  hollow  Cylinder  of  three  Inches 
r lameter,  Thefe  channeled  Bricks  being  all  broken,  their 
Length  when  whole  is  uncertain,  as  is  the  Ufe  they 
ferv'd  to ;  whether  for  Paflages  to  conveigh  Water;  or 
whether  they  were  placed  in  the  Walls  to  diftnbute 
Heat  throughout  the  Building,  as  was  ufuai  in  the  an- 


Tis  farther  obfervable,  when  the  Ground  was  open d 
«he  fecond  time ;  that  off  from  the  South- Weft  corner  of 
rhc  Pavement,  which  the  Letter  G  (hews ;  five  Foot  low- 
er than  the  Surface  of  the  Pavement,  there  was  difco* 
ver'd  a  large  ^pace  (to  the  end  of  which  we  did  not 
(carch;,  paved  with  Brick,  eleven  Inches  broad,  almoft 
one  and  a  half  thick,  and  fifteen  long  1  financially 
was  it  pav'd  ;  for  it  had  two  Coudcs  of  this  Brick. 
There  was  half  a  Foot  of  Morrar  under  the  lower  Courfe ; 
and  about  an  inch  of  Mortar  between  the  two  Courfes  1 
thefc  Bricks  alfo  were  perfectly  well  made*  but  on 
the  under  Side  of  each,  were  two  Knobs,  about  the 
fixe  of  half  a  Wallnut  %  fix'd  on  them  as  may  be  guels'd. 
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to  keep  them  fteddy,  till  the  Mortar  they  were  fet  fn 
might  dry.  This  pav'd  Place  was  fearcht  6  or  8  Foot 
every  way  ;  it  was  all  cover'd  with  a  Goat  about  two 
Inches  thick,  of  Aihes  and  large  Coals  of  Wood :  on 
that  lay  confufedly  large  pieces  of  the  Rudus  or  coarfc 
Mortar  abovemention  d ,  and  lamps  of  ihe  Tcffera  in  ail 
refpecls  like  thofe  on  the  Pavement,  and  cemented  as 
They  were.  There  weremoreover  mingled  with  the  Aflies 
many  large  Iron  Nails,  bigger,  but  not  quite  fo  long,  as 
thofe  we  call  double  Tenns;  fome  Hooks  for  Doors  to 
(wing  on;  feveral  fma4l  pieces  of  earthen  Ware;  fome 
like  bits  of  Urns;  fome  of  a  fine  yellow  Clay;  tome 
red,  thin,  neatly  wrought  and  adorn d  with  Flowers; 
and  laftly  part  of  a  Human  Skull,  and  pieces  of  Bones 
near  it;  which  Bones  were  not  incios'd  in  any  Vcflel.  but 
lay  loofe;  they  were  difcolour'd  like  thole  I  have  feen  in 
Urns ;  fo  that  the  Body  they  belong'd  to,  might  pcridi 
by  the  fame  Flames,  that  thefe  Buildings  were  deftroy  d 
iy*  There  was  no  Infcripcion  found  either  on  Stone  or 
Brick;  no  Statue,  or  other  Figure,  fave  thofe  on  the 
Bricks  mentioned  y  neither  were  there  any  Coins  met 
with  there.  But  fomething  more  than  a  Furlong  North- 
Weft  of  thefe  Works,  near  three  Years  fince,  there  was 
a  Malt  Houfe,  and  near  two-  Years  fince  a  Dwelling- 
Boole  ore&ed;  in  digging  the  Foundations  for  the  firlr, 
there  was  a  Coin  of  fpfthtmm ;  and  in  the  Ground  dug 
for  the  laft,  a  piece  of  CinftsnHms  found  ;  both  which 
1  (end  wkh  this,  that  the  Infctiptions  and  Reverfes  may 
be  tncerted  if  neceflary. 

From  the  nearnefs  of  the  Bath,  it  may  resfonably  be 
concluded  that  the  Pavement  was  neither  a  part  of  a 
Temple,  nor  for  a  place  of  Juftice:  the  continuation  of 
the  Foundations  every  way  to  be  traced  from  it,  and 
what  was  laft  difcover'd,  ate  rather  an  Argument  it  was 
an  Apartment  of  a  magnificent  Palace. 

Rtiti  M»J 
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fliny  fuppofed  that  thefc  Utkofrou  (I  )  orcefTeraced 
Pavements  had  their  original  in  Greue ;  but  perhaps  the  - 
Grecians  borrow 'd  their  Patterns  from  A  fin-  for  from  the;* 
Book  of  Eft  her  (  m  )  we  learn,  there  was  a  mod  Royal- 
Banquet  at  Suz,i>  on  a  Lithoftroton  (io  the  Septuagint  has-  • 
it)  of  coftly  Stones,  lour  Hundred  Years  before  ,  the  , 
time  of  SjlUr  who  brought  them  firft  into  hajy.  ■■  Jofp>:  - 
fhiu  affirms  (  n),  that  the  Grecian  Laws,  Learning  and 
Arts  were  fetch  d  from  A/iaz  and  indeed  when  werefledfc  : 
on  the  Antiquity  of  the  Levi  tick  Law ;  the  Pyramids  of; 1 
Egypt  h  the  Temple  of  Sckmtn  ;  the  Walls  and  Palaces* 
of  Babylon ;  and  the  fumptuous  remains  of  /Wowi-and- 
Fetftpobs;  we  have  no  reafon  to  ctteem  ths  Grecians  Au- 
thors, but  as  good  Imitators  of  tho(e  early  Examples  of- : 
Learning  and  Arts  th^y  had  to  follow.  v.i 

When  Qu'wttus  Cicero  was- here  with  C^xr^  the  fecondr  I 
time  he  invaded  Britain  \  his  Brother  the  incomputable } 
Tutiy,  had  the  overfight  of  fome  Buildings  he  had  a©» 
pointed  to  be  made  in  the  VilLa  Manliana  at  A  ream .-  and 
in  a  Letter  (etit  into  Britain,  TnUy  informs  Sginftm,  that* ; 
he  was  well  pleas'd  with  the  Seat,  and  the  more,  .be*' 
caufe  the  Pavimented  Piazza  Was  Magnificent :  that 
the  Pavement  feem'd  (0)  to  be  exactly  well  made; 
chat  he  had  directed  fome  Chambers  to  be  a  herd  becaufe 
he  did  not  approve  of  them  .*  that  in  the  Bathing tApart* 
ment,  he  had  removed  the  Sweating.  Room  into  another  • 
corner  of  die  Afodjterinnu    And  afterwards  in  the 
fame  Letter  makes  mention  of  fuch  another  Work  which 
was  in  hand  for  him  in  the  City  alfo.    Again,  about  j 
the  time  gmincius  ret  urn 'd  out  of  Britain,. *n4  was  flxt 
with  the  Legion  he  prefide^l  over,  in  Winter  Quarters  -! 


(  /  )  Plin.  ScSt.  Hift.  Lib.  XXXVI.  Cap.  XXV. 

(  m  )  tfth.  Chap.  I  v.  6,-  (  n  ).  jofeph  tgainfi  Appion.  Book  II. 
( t  )  Tull.  Cic.  ad  QMina.  Frat.  Lib.  III.  Hp.  I. 
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amofl^thc  Mft>^Cof  which  Ciftr  in  his  Commentaries 
make*  mention) ;  TmUj  (  ?)  takes  notice  of  a  Pavement 
that  was  making  for  himlclf  alfo  .•  Exptlithnes  ntrinfqne 
noHrnm,  funt  in  mtnibws  ;  fid  tua  Pcrne  ad  tettum  jam  fcr- 
d»&*  ret  eft  rttflica  Arcani  &  Latent.  Tis  hinted  by  far- 
r*that  a  Lithtflrtton  was  one  of  the  Members  of  a  com- 
pleat  Villa  (*}  )•  yarro  was  etghry  Years  old  when  his 
Books  de  Re  ru ft tea  were  compoled  :  Tally  was  fomeching 
more  than  fifty  when  the  above  cited  Epifties  were 
wrote;  (*/4r  when  a  General,  made  the  Trfirr  (  r)  and 
SeMia.fot  Pavements,  to  be  part  of  his  Baggage;  and 
Vitrnviusi  Cotcmporary  with  thtfe  ihree,  calls  the  Utbe- 
ftrota,.  I  tincipia  Exfoitticnum  (s)  ;  which  make  it  evi- 
dent the4e  Floors  were  held  in  cftecm,  by  as  great  Men 
aa>the  World  has  afforded,  even  in  their  riper  Years! 
From  all  this;  we  may  obfervc,  that  fomctime  before, 
and  in  the  flrft  Age  of  the  Empire,  the  humour  of  thefe 
,  kinds  of  Floorings  much  prevail'd  among  the  Romans : 
wherefore  'tis  no  wonder  they  are  found  in  fo  many 
places  of  this  Ifjand.  But,  as  unprofitable  Inventions 
and  Cuftoms  in  time  grow  Stale,  and  are  laid  afide, 
fa  fared  it  wiih  that  of  Pavements:  For  in  the  rime  of 
Hiwf  they  began  to  be  out  of  ufe  on  the  Ground; 
but  then  he  tells  U9,  rhey  were  made  abpve  Stairs  ( t ), 
or  in  his  own  Words  in  Chambers.  Whether  the  Z> 
tboftrota  in  Chambers  were  ufual  in  Virruvms's  days, 
we  have  no  Warrant  to  fuppofe,  from  any  hint  in  his 
Writings;  notwithftanding  he  gives  Rules  for  making 
thcra, fUno  ftdt,  on  the  Ground  ;  and  f*b  (u)  diot  (which 


(  f  }  Ibid.  Ep.  IT  (  ?  )  Tcr.  Varro  de  Re  ruftic.  Lib.  III. 

(  r  )  Suet.  Trinq.  Jul.  C»f.  Cap.  46.  (  O  M .  Vitruv.  Pel.  - 

Lib  VII  Cap.  I  (  t  )  PHn.  Hift.  Lib.  XXXVI.  Cap.  XXV. 

Pulfadeinde  ex  humo  Pavimenta  in  cameras  fnnficre  £  vitro:  novitium 
&  hoc  inventum.-  (  u  >  M.  Vitruv.  Lib.  VH.  Cap.  I.  Sub  dio  vero 

maxime  idonea  taciunda  fnnt  pavimenta. 

from 


<5<Jv> 

from  (ho  Method  by  hi«  prcferib^  muft  be)  afofct  fee* 

oufe  for  futfaining  thofe  Y#4  he  ©rden  the  work  un- 
derneath to  be  well  fecurd,  with  two  lays  of  Plank  that 
(hould  croft  (  w>  each  other,  and  be  nail'd  down  r  the*> 
the  $i4tim**AP**  Qr  Pitching,  the  Mortar,  Terrace  an* 
as  before  on  ibe  Ground.  But  becaufe  by-/#* 
dn>  y»*m>i*s  could  -  not  deftgn  Chambers;  and  although 
FUnj  informs  us  the  Gr*ci*m  usd(x  >  to  cover  or  Fiat- 
roof  their  Houfes  with  thefc  Pavements ;  yet  fince  nei- 
ther Vitruvm  not  PU*f  mention  any (ucb  Mode  prevail- 
ing in  their  times  at  Rmt\  it  remains,  that  wc  may 
imagine  oc  the  £*>Jialta  of  Pitrmuhu,  to  mean 

Pavements  mounted  on  Pillars  or  Arches,  which  might 
afford  delightful  Terraces  out  of  the  upper  Rooms,  ami 
(hady  Piazzas  underneath  $  and  in  this  Senfe  perhaps 
may  be  underftood  the  Bmicm  Pavimwtat*  of  fitly 
abovc-roention'd.  By  the  many  Apartments,  the  Found* 
ationa  about  theft  Works  point  oot,   there  fecms  to* 
have.becn  nothing  wherein  the  Buildings  that  once  flood 
there,  might  come  ihort  of  the  magnificent  Structures, 
wherewith  the  Rrntm  delighted to  gratify  their  Luxury. 
The  ufes  each  were  dcfign'd  for,  is. not  to  be  deter- 
<  mind:  whethea  there  was  a  Piazza  covered  witha  l 
thofirou^  cannot  be  affirmU   But  be  that  as  k  wilts 
;  'tis  new  to,  Demonftracion,  tbcro  was^fome  upper  Floor 
futtaw  d  by  Wood,  and  pav\i  with  the  Ttfftr*.  afttt 
the  fame  manner  as  ntrwins  directs*  and,  on  tho 
Brick  lavement  ^laft  aUfcovcr'd);  the  Coat  of  Afticst** 
Wood  Coals  with  Nails,  cover  d  with  large  pieces  of 
k  the  /(W*/,  .and  great  lumps  of  the  Te([ers  well  cemented 


(  «)  Ibid,  itaque  fi  ncceffitas  coegerit,  at  mini mc  vitiofa  fiant  (ia  orit 
faciundum:  cum  coaxatum  fuerit,  luper  altera  coaxatio  rpLtofverfa  ftc*« 
Ratur,  clavifque  fixa,  G^r—- Stataminatiow  fa&a  rudus  inducatur,  £>cv 

(  x  )  Plin.  Hift.  Lib.  XXXV.  Cap,  XXV;  SobdUlia  GrsftLuraeaetc  tali- 
ia  domuj  confegentcs. 

together 
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together,  and  the  Niukut adhering  to  them;  fhew  there 
was  an  upper  Pavement  broke  by  its  fail,  when  Fire  had 
confum'd  its  fupporc. 

1  have  been  thus  prolix,  in  giving  you  the  moft  ext»6 
account  1  con  Id  of  this  piece  of  Antiquity  ;  becaufe  we 
cannot  have  a  left  Senfc  of  the  admirable  Rules  and  Me* 
thods,  the  Roman  People  made  ufe  of,  in  framing  their 
Buildings,  and  ordering  other  Conveniences  for  Enjoy- 
mcnt  and  Magnificence ;  than  of  the  incomparable  Ma* 
nagement  they  had  in  their  Military  Preparations  and 
Discipline;  which  are  Co  to  the  Life  reprefenred  by  ( y  ) 
Jofohus,  and  fo  punctually  defcribed  by  (  z, )  Vegctinr. 

As  to  the  Roman  Architecture,  it  may  not  be  amifi 
here  to  note;  that  when  they  defign'd  a  Building,  they 
could  not  immediately  begin  it :  their  Preparations  re* 
qiurd  time:  By  their  well  fhap'd  durable  Bricks,  and 
by  their  Stone-like  Mortar,  we  may  plainly  perceive, 
they  built  not  with  fuch  hafly  Materials  as  are  now 
us'd.  Fttruvius  (4)  and  Flinj  both  direct,  that  Brick 
ftiould  be  form'd  in  the  Spring,  and  be  two  Years  dry- 
ing :  And  where  -Pliny  fpeaks  of  their  Mortar,  he  lays, 
'twas  ordaind  by  the  old  Laws  ( h )  of  Rime,  that  no 
Undertaker  fliould  Build  a  Houfe  with  Mortar  which  had 
not  been  made  three  Years  before.  We  find  indeed, 
their  Walls  teem  to  bid  faif  for  Eternity*  whereas  ours, 
from  Parcimony  and  ill  Management,  are  (carce  able  to 
induce  ^^nc  ., 

Th4  reft  of  this  learned  Difcourfe,  hy  which  'tis  made 
mre  than  probable  that  here  once  flood  the  Roman  City  An- 
deridse,  destroyed  by  the  ^afcons  about  the  Tear  50O;  though 
very  curious,  yet  being  chiefly  Hiflorical,  /etuis  not  Jo  pro- 
feriy  the  SuhjetJ  of  thefe  Tranjaftions.  . 

(/)  Joftphus'%  Wars  of  tho  J*»:  Book  III.  Ch.p  IIL  > 

(Z)  Vcget.  de  Re  Milicari.      (#;  M.  Vitr*v.  M  Lib.  If*  Cap.  HI. 

PI  in  Hift.  Lib.  XXXV.  Cap.  XIV.  U  )  Plw  Hii*. 

Lib.  XXXVI.  Cap.  XXHl/ 

HI.  ^ 
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*     *    v  '  *  "  »  •  f  " 

411.  .J^fbort  account  pf  the  Nature  and  Vertues  of 
•.  ffce  Pyrmont  Waters  $  with  fome  Objeftratiom 
upon  their  Chalybeat-  Qttality.    Communicated  iy 
V  ;  ;i>,Pr^erick  Slarc,  R.S.Soc. 

T  T  Aving  procur'd  about  a  dozen  Quarts  of  Pjrment 
JL  A  Waters  this  laft  Summer,  I  made  fome  Tryals 
with  them.*  I  found  by  the  Tafte  that  they  contain'd 
a  rich  Cbaiybeat  Vertue,  and  a)(b  made  a  very  brisk 
«nd  lively  im predion  on  the  Palate,  more  grateful  and 
fpirituous,  than  the  beft  Spaw  Waters  I  ever  called  The 
Spa*  Waters  are  look'd  upon  as  moft  excellent,  if  they 
Sparkle  a  little  in  theGJafs;  but  thefe  in  Summer  time, 
when  pour'd  into  the  Glafs,  nay  iometimes  even  in 
the  Bottle,  as  loon  as  the  Cork  was  open'd  and  the 
Air  was?  admitted,  would  make  a  notable  Ebullition, 
fome  what  like  bottled  Cyder,  tho'  this  was  foon  over ; 
but  they  did  yet  continue  their  frnart  and  brisk  Tafte,  and 
high  Chalybeat  RcJifli  to  the  laft  Drop,  tho*  we  were 
fome  Hours  in  Drinking  them  ofE    In  the  Winter  time, 
thef-  Waters  do  not  Sparkle,*  nor  Ferment,  at  leaft  mine 
did  not;  but  they  were  net  carefully  prefetv'd,  being 
exposed  in  cold  Cellars,  where  our  Beer  or  Wine  flood  in 
the  Winter;  and  yet  notwithftanding,  they  loft  nor  the 
Chalybeat  Tafte,  and  alfo  retain'd  a  very  pleafant  brisk 
Guft.  Thcfc  Waters  have  been  reckon'd  in  the  Number  of 
the  German  %mt  TBjUniKll  or  Acidult,  and  fome  of  mv 
Friends  to  whom  1  gave  a  Glafs  of  the  Water,  have  af- 
crib'd  to  it  a  fliarp  1  afte.  and  have  been  ready  to  run 
away  with  a  poflcls'd  Opinion  of  its  being  Sour:  but 
when  I  rcquir'd  them  to  call  back  that  hafly  After- 
Hon,  and  to  confider  it  better,  whether  that  Tafte  was 

really 
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Sour  or  Acid,  they  have  been  fore  d  to  recant  and  con- 
fefc,  that  the  fmart  and  brisk  Taftc  mifled  them  to  call 
it  Acid  or  truly  Sour.  Thus  Cyder  and  foft  Ale  when 
Bottld,  will  give  fuch  an  acute  Affection  to  the  Palate, 
when  it  is  far  from  being  Sour:  And  even  ViUtile  Alk*. 
lies  of  Sdl  Atmon  'tic  or  of  Hartshorn,  may  be  made  to 
give  the  like  pungency  to  the  Tongue. 

In  order  to  a  more  nice  Enquiry,  whether  any  Acidity 
were  difcover able  in  thefc  Tymont  Waters,  we  dropt  in 
confiderable  Quantities  both  of  Spirit  of  Harrhorn,  and 
of  Spiiit  6f  Sal  At  maniac,  both  juftly  prepared  ;  but  could 
not  difcover  the  lead  Luctation  or  Motion  to  appear  upon 
this  Conjunction,  asic  ufually  does  with  an  Acid* 

I  made  a  yet  more  nice  and  certain  Examen  of  thefc 
Waters,  by  mixing  Milk  with  them,  (bmetimes  in  equal, 
fomctimes  in  double  proportion;  and  in  various  degrees 
o'  Warmth.  J>oth  in  Lukewarm  degrees,  and  alfo  with 
a  boyling  Heat,  but  I  could  not  perceive  any  Curdling. 
But  rather  on  the  contrary,  the  Water  preferv'd  the 
Milk  from  Coagulation,  for  four  or  five  Days,  even 
in  §(fttmbcrt  it  being  hot  Weather. 

Take  a  very  little  Galf  in  Powder,  about  half  a  Grain 
to  a  Glafs  of  a  quarter  of  a  Pint;  this  does  in  a  Mo- 
menr  render  it  turbid,  and  make  a  dark  \  urplc,  efpc* 
dally  if  you  (lir  it :  but  if  you  drop  the  Powder  on  the 
Surface  of  the  fame  Water,  it  then  caufes  a  fine  blew 
Tincture  If  you  will  make  a  very  fine  Tincture  plea- 
fant  to  the  Spectator,  Take  five  Leaves  of  ftrong  Green 
Tea,  put  them  into  the  bottom  of  a  Glafs  holding  a 
quarter  of  a  Pint,  and  you  will  fee  thofe  Leaves  unfold 
themfclves,  and  in  a  quarter  of  an  Hour,  tinge  the  VVa« 
tcr  with  fuch  a  Cerulous  azure  Blue,  that  few  Vegeta- 
bles do  afford  the  like.  We  obferve,  that  the  longer 
thefe  Leaves,  or  any  other  Sripticks,  (when  are  the 

S  f  f  f  Preci 
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Precipitators)  do  flay  together,  the  more  they  degene* 
race  into  a  deep  Purple,  or  even  to  an  Atramentarious 
Colour. 

Io  reference  to  the  internal  Ufe  of  thefc  Waters,  I 
drank  about  a  Quart  at  a  time,  after  this  manner,  f 
firft  began  with  the  Spsw  Waters,  which  I  proeur'd  very 
good,  and  drank  them  fora  Week,  and  they  agreed  very 
well  I  then  drank  the  Pyrmott  Waters  for  three  or  four 
Days,  and  continued  the  ufe  of  tbcfe  Waters  alternately „ 
until  I  had  drank  about  twenty  Days.  By  the  rcfult  of  my 
Experiment  it  fcem'd  to  me  very  plain,  that  the  Pjrmont 
Water  was  more  agreeable,  gave  more  Strength  and 
Spirit,  and  was  as  much  or  more  preferable  for  its  internal 
Vertue,  as  for  its  excelling  the  other  in  a  brisker  and 
more  fprightly  Tade, 

There  is  another  Excellency  in  theft  Waters  which 
will  make  them  more  ufeful  to  us,  than  any  Foreign 
Chdlybest  Waters  we  yet  know,  becaufc  theft  will  keep- 
better  ;  they  are  not  fo  foon  fpoil'd  by  any  accidental 
Infinuations  of  Air,  as  the  Sfav  are  fubjccl  to  be.  The 
Cbalfadt  Mineral  is  here  throughly  diffolved  and  well 
united,  and  mix'd  in  this  Water,  fo  that  it  does  not 
eafily  precipitate:  for  which  Reafon  it  may  alfo  the 
better  pafs  the  vafa  Lffca,  and  even  enter  into  the  Mafe 
of  Blood  k  felf,  and  work  the  more  confiderable  EfFeds. 
That  this  is  not  a  bare  Hypothecs  may  be  prov'd  by 
this  Experiment. 

Having  fuffer'd  the  Sfsw  Water  to  be  expofed  in  a 
Bottle  which  was  half  full,  and  unftopt  iz  Hours,  I 
exatnin'd  it,  and  found  it  tad  juft  like  common  Wa- 
ter ;  but  the  Pjrmont  Waters  that  were  opened  to  the 
Air  after  the  fame  Manner,  tafted  ftrong  of  the  Mine* 
ral,  and  gave  their  Tin&ure  as  at  firft ;  nay,  they  con- 
tinued thus  for  full  two  Days,  and  perhaps  might  have 
done  fo  longer,  but  I  thought  that  Time  fuffie'd. 

There 
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There  remain  feveral  other  Experiments  to  be  made, 
jn  older  to  a  further  Search  into  the  Excellencies  of 
this  noble  Water,  but  this  1  cannot  do  at  prefent  for 
vane  of  a  Quantity,  which  1  hope  to  obtain  the  next 
Summer^  for  they  can  with  more  Eafe  be  brought  into 
EngUvd  than  the  Sptw.  I  may  alio  fairly  conclude, 
that  fincc  the  Sfa»  has  been  very  beneficial  to  pur 
Patients  m  Chronical  Difeafes,  thtfe  Waters  of  a 
much  fuperior  Virtue  will  furpafs  them  in  conquering 
many  of  our  obflinate  Diftempers, 

Some  Additions  to  the  aforefaid  Account  of  the 
Pyrmont  Waters 

HAVING  had  lately  fome  Difcourfe  about  a 
Purging  Quality  contained  in  thefe  Waters,  I 
am  now  inquiring  into  the  Truth  of  this  Queftion, 
whether  they  in  Reality  do  contain  any  Purging  In- 
gredients or  Properties. 

I  evaporated  about  a  Quart  of  this  Water  dd  ficcita* 
tern;  I  then  poured  on  the  reliqtid  fame  Rain- Water, 
enough  to  diiTolve  and  take  up  the  Salts,  and  exhal'd 
that  Water,  aAd  had  a  Grane  or  two  of  the  Salts,  that 
tatted  muriatic,  (uch  as  mod  River  and  Pump  Waters 
give.  It  is  well  known  that  the  Purging  Waters  have 
a  very  bitter  Tafte,  and  by  the  molt  learned  Doctor 
Crew  fid  Mcmoru,  and  an  illuftrious  Fellow  of  this 
Society,  that  Salt  was  called  Sd  Cdtbtrtuum  amarum, 
which  diftinguifti'd  it  from  all  other  Species  of  natu- 
ral Salts*,  that  of  the  Vermont  Water  abovementioned 
has  no  Relation  to  this,  but  to  the  Sea- Salt,  not  being 
ia  the  lead  bktcr. 

Sfffa  k 


Ft  is  alio  well  known,  that  unlets  our  Waters  be  im- 
pregnated with  a  confiderable  Quantity  of  this  birter 
Salt,  ic  will  not  purge  at  all:  Two  or  three  Granes 
fignifie  nothing,  nor  have  the  lead  Cathartic  Power; 
For  Example,  Put  two  Drams  of  the  purging  Salts  to  a 
Quart  of  common  Water;  and  this  Quantity  will  give 
but  a  Stool  or  two  to  one  who  is  naturally  very  eafie 
to  work  upon.  I  have  cxamin'd  feveral  other  Chalybeat 
Waters,  and  found  much  the  like  Ingredients,  and  ne» 
vcr  any  that  I  could  fufpeft  to  carry  any  purging  Pro- 
perties. 

I  think  we  can  much  better  demonftrare  that  the 
Chaljbeat  Waters  do  contain  Sciptic  and  Reftringent  Vir» 
cues,  becaufe  they  owe  their  Birth  to  the  Irtn  Mineral, 
and  more  particularly  to  the  Pyrites,  which  Doctor 
Li/let  fuggefts,  (not  without  fome  Reafon)  to  be  die  Pa- 
rent even  of  all  Iron  Oars,  as  it  is  doubtlefs  the  CaiHe  of 
all  Chatybeat  Waters:  Thus  I  have  often  examined  the 
Solution  of  the  Pyrites  by  the  Rain- Water  at  Oebtfordy 
and  at  other  Places  where  Copperas  is  made,  and  found 
it  a  very  ftrorig  Chalybeat  Water.  It  is  from  this  Miner* 
we  have  our  ftrong  Stiptic  and  contingent  Medicines, 
for  external  and  internal  ufc ;  we  have  our  Powders 
and  Salts  of  Steel,  or  Vitriol  of  Mars,  from  hence ;  nay, 
even  thofe  obftinate-  and  inveterate  Diarrheas  which 
have  baffled  the  Force  of  all  Medicines,  have,  by  a 
judicious  Ufe  of  Tunbridge  and  other  Iron  Waters,  re- 
ceived a  Cure. 

But  notwithftanding  all  we  can  fay,  it  will  be  retor- 
ted, that  there  is  Matter  ofFa£  and  Experience  againft 
us,  that  the  Water9  really  do  purge  at  Pymoni,  where 
they  are  drank. 

This  we  do  allow  to  be  true,  that  Tunbridge  Waters 
do  not  only  purge  but  fometimes  vomit,  when  drank 
haftily  and  in  great  Quantity  3  but  our  Phyficians  have 
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eorre&ed  this  Irregularity,  and  we  hear  of-  no  fuch 
Complaint^  where  they  obfervc a  juft  Regimen :  And  we 
do  all  agree,  that  thofe  Waters  are,  in  their  own  Nature, 
binding,  and  do  oft  require  fame  opening  Medicine. 
The  Quantities  of  Water  drank  at  Fjrm$nt  are  very 
large,  often  two  or  three  Englifh  Quarts.    Je  is  no 
Wonder  that  their  Weight  forces  them  thorow  the  Bow- 
els; for  any  com  no n  Water,  drank  haftily,  and  in  fuch 
Quantity,  will  do  the  fame.    Whereas,  if  you  take 
this  Method,  and  will  drink  .Fjrmont>  or  any  other- 
Chtlybeat  Waters  leifurely.  viz.  a  Pint-Glafe  in  an  Hour, 
or  rather  two  Half-Pine  Glafles,  you  may  drink  three- 
Pints  in  fo  many  Hours  without  Danger  of  Jofing  them 
by  Deje&ion.    Put  if  any  one  will  be  careful,  and  take 
this  Caution  with  him,  he  will  fcarce  fail  of  Succefs  ; 
that  is  let  him  be  very  quiet  and         both  in  Body 
and  Mind ;  the  lefs  he  flics  or  walks,  the  better  he 
will  pals  off  his  Waters  by  Urine.    And  tho'  this  will 
appear  a  Paradox,  eipccially  to  thofc  Phyficians  who 
pradrifc  abroad,  and  commend-  to  their  Patients  much 
Adion  in  walking,  yet  I  know  I  have  both  Reafonand 
Experience  on  my  Side.    To  avoid  Prolixity  I  (hall  not 
declare  them  at  this  Time,  and  (hall  only  ask  leave  to 
mention  one  Obfervation  I  have  made,  that  none  of 
©ur  Englifh  Steel  Waters  do  ftrike  fuch  a  Purple  as 
the  Foreign  celebrated  Ch^ljbeat  Waters  do:  for  ours  do 
give  a  more  turbid  and  dark  Colour,  and  the  worfe 
the  Waters  arc,  the  blacker  Sediment   they  make; 
Thofe  of  /(l/ngton  abound  with  a  coarfe  Oker,  the  Mi- 
neral is  not  well  dillblvcd,  but  gives  an  atrjmentar/ots 
Colour ;  but  the  Fyrmont  Waters  excell  all  I  have  hap- 
pened to  examine,  in-  its  bright  Ctrnlions  Luftte. 

N.  B.  Mtfl  of  the  Experiments  tiled?  d  by  Dr.  Slare,  in 
the  foregting  Difctnrfe,  were  likerrife  by  him  (hewn  before  the 
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fcoyal  Society,  Feb.  z8.  lafks  and  it  was  finnd  that  the 
Pyrmont  Waters  g*ve  a  much  brighter  Tln&urc  with  Galls 
and  Ted,  and  had  a  much  more  exalted  Chalybeat  Tafte 
than  the  Spaw ;  and  a  fmall  Quantity  <f  each  being  kept  Jet 
feme  time  in  Bottles,  to  compare  them,  the  Pyrmont  was 
found  to  have  retained  its  Virtnts  much  better  than  the 
Spaw.  The  Prefident,  and  fever al  of  the  Members  prefent% 
having  drunk  a  Glafs  of  it*  found  it  of  a  very  agreeable  Re- 
lifb,  and  to  fit  eafie  on  the  Stomach* 

•  ■ 

IV.  Remar  ks  on  the  fecond  Taper  in  the  Hiftory  of  the 
tityyal  Academy  of  Sciences,  for  the  Tear  1711. 
concerning  the  Caufe  of  the  Variation  of  the  Baro- 
meter :  to  fiew  that  the  Way  of  accounting  for  it 
in  that  Taper  is  infufficim^  and  that  the  Experiment 
made  ufe  of  to  prolre  what  is  there  ajferted}  does 
no  way  prove  it.    By  J.  T.  Defaguliers,  M.  A. 

Tht  Paper  is  as  follows. 

'  TT  appears  by  the  Barometer,  that  when  it  rains,, 

*  J|  or  a  little  before  Rain,  the  Air  commonly  be»> 

*  comes  lighter. 

'  That  it  muft  rain  when  the  Air  becomes  lighter  it 

*  is  eafie  to  imagine ;  for  the  imperceivable  Particles  of 
'  Water,  that  twirn  about  in  the  Air  in  prodigious 
'  Quantity,  not  being  fufficiently  fuftain'd  when  the 
'  Air  has  loft  a  certain  Degree  of  u$  Weight,  begin  to- 
'  fall,  and  feveral  of  them  joining  together  in  the  Fall, 
'  make  Props  of  Rain*  So  when  about  half  of  the 
4  Ait  is  drawn  out  of  the  Recipient  of  die  Ak-Pump* 

'  (and 
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*  (and  confequenrly  the  remaining  Air  is  as  weak  again 

*  as  at  firfO  lomethiog  like  a  (mail  Rain  falls.  But 

*  why  (houci  the  Air  become  lighter?  One  might  ima- 
4  gine  that  in  the  Place  where  it  rains,  it  may  have  loft 
4  fomeof  its  Weight  and  Bulk,  by  means  of  the  Winds 

*  carrying  away  fome  Part  of  it:  but  Monficur  Leibnitz, 

*  in  a  Letter  to  the  Abbot  Bignon,  gives  a  more  inge* 

*  nious  and  more  new  Reafon  for  it. 

*  He  pretends  that  a  Body,  which  is  in  a  Liquid, 
4  weighs  with  that  Liquid,  and  makes  up  part  of  its 

*  whole  Weight,  fo  long  as  it  isfuftained  in  it;  but  if 
'  it  ceafes  to  be  (uftain'd,  and  confequencly  falls,  its 
'  Weight  no  longer  makes  a  Part  of  the  Weight  of  the 
4  Liquid,  which  thereby  comes  to  weigh  lei's.  This 

*  may  naturally  be  applied  to  the  abbveraentioned  Par- 
4  tides  of  Water?  they  encreafc  the  Weight  of  the  Air 

*  when  it  fuftains  them,  which  is  diminiihed  when  it  lers 
c  them  fall :  and  as  it  may  often  happen  that  the  Parti- 
'  cles  of  Water  that  are  higheft,  fall  a  confiderable  time 
'  before  they  join  with  thole  that  are  low,  the  Gravity 

*  of  the  Air  diminifhes  before  it  rains,  and  the  Baromc- 
4  tcr  (hews  it. 

4  This  new  Principle  of  Monfieuc  in hi tz  is  furpri- 
'  zing.  For  muft  not  a  ftrangc  Body,  whether  fuftain- 
'  ed  in  a  Liquid  or  not,  always  weigh?  Can- it  gravi- 
'  rate  upon  any  other  bottom  than  that  which  fuftains 
'  the  whole  Liquor?  Does  that  Bottom  ceafc  to  car- 
4  ry  a  ftrange  Body,  because  it  falls  ?  And  is  not  tliac 
'  Body  all  the  while  it  is  falling,  part  of  the  (aid  Li- 

*  quid  as  to  the  Weight?   Ac  that  rate,  whilft  a  Ghy- 

*  mica!  Precipitation  is  made,  the  whole  Matter  ought 
4  to  weigh  left,  which  has  never  been  obferved,  and 
4  fcarce  appears  credible. 

4  Notwithftanding  thefe  Objections  the  Principle 

*  holds  good,  when  more  clofely  examind.   What  fia- 

4  ftaittf 
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•ftains  a  heavy  Body  is  prefs'd  by  it  A  Table,  for 
Example,  which  fuflains  a  Pound  Weight  of  Iron,  is 
prcfied  by  it,  and  is  fo  only  bccaufe  it  fuflains  the 
whole  Adion  and  Effect  of  the  Caufc  of  Gravity, 
(whatever  it  be)  to  ptlh  that  Lump  of  Iron  lower. 
If  the  Table  (hou'd  yield  to  the  Ad  ion  of  that  Caufc 
of  the  Weight  (or  Gravity)  it  would  not  be  prels'd, 
and  therefore  would  carry  nothing.  After  the  fame 
manner  the  Bottom  of  a  Vcficl,  which  contains  a 
Liquid,  oppofes  ic  felf  to  all  the  Adion  of  the  Caufe  of 
Gravity  againft  the  faid  Liquid  :  If  a  ftrange  Body  fwims 
in  it,  the  bottom  oppofes  it  (elf  alfo  to. the  faid  A&ion 
againfl:  that  Body,  which,  being  in  Mquilibrio  with  the 
Liquid,  is  in  that  refpect  really  a  Part  of  it.  Thus  the 
Bottom  is  prefs'd  both  by  the  Liquid  and  the  ftrange 
Body,  and  fuflains  them  both.  But  if  the  body  lalis, 
ir  yields  to  the  Action  of  Gravity,  and  confequently 
the  dotcom  docs  no  longer  fuftain  it ;  neither  will  ic 
fuftain  it,  till  the  faid  Body  is  come  down  to  the 
Bottom  Therefore  during  the  whole  #Time  of  the 
Fall,  the  Bottom  is  caled  of  the  WTcight  of  that  Bo- 
dy, which  is  no  longer  fuftain'd  by  any  thing,  but 
pufh'd  down  b\rthe  Caufc  of  Gravity,  to  which  no* 
thing  hinders  it  from  yielding. 
4  Monfieur  Lcil-nitz  to  confirm  his  Notion,  propofed 
an  Experiment.  He  lays,  that  two  Bodies  mud  be 
tied  to  the  two  Ends  of  a  Thread,  the  one  heavier* 
and  the  other  lighter  than  Water,  yet  fuch  as  both 
together  may  fwim  in  Water:  Put  them  into  a  Tube 
full  of  Water,  the  Tube  being  tied  to  one  End  of 
the  Beam  of  a  Bailance  whole  other  b'nd  has  a  con- 
trepoihng  Weight:  Then  if  we  cut  the  Thread  which 
tics  the  Bodies  together  (that  are  of  unequal  Weight) 
fo  that  the  heavicft  may  prefently  defcend.  He  fays,  that 
in  luch  a  Cafe  the  Tube  would  be  no  longer  in  &cpt{* 
brio,  but  its  counterpoifing  Weight  wou'd  prcponde- 
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*  rate,  becaufe  the  Bottom  of  the  Tube  wou'd  he  kfs 

*  prefs'd.  !t  is  plain,  that  the  Tube  muft  be  fuflicicntly 
c  long,  that  the  falling  Body  may  not  reach  the  bot- 
'  torn-  before  the  Tube  has  time  to  rife.  In  Chymical 
4  Precipitations,  the  Veflcls  are  either  too  fhort,  or 
4  what  is  precipitated  falls  fometimes  too  faft  and 

*  fometimes  too  flow*  for  then  the  little  Bodies  are 

*  always  (as  to  Senfe)  i*  jEquilibrh  with  the  Liquor 
4  that  contains  them.  • 

•  Monfieur  Ramazzitl,  the  famous  Profeflbr  at  Padua, 
«  to  whom  Monfieur  Leibnitz  had  propofcd  his  Expe- 

*  riment,  has  made  it  with  Succefs,  after  fome  fruitlefs 

*  Trials.  Monfieur  Reaumur  (to  whom  the  Academy 
'  had  recommended  it)  has  alto  made  it  with  Succefs.* 

*  This  is  a  new  View  in  Natural  Philofophy,  which. 

*  tho'  it  depends  upon  a  well  known  Principle,  is  very 

*  fubcle  and  far-fetch -d  $  and  gives  us  juft  Reafon  to  fear 
'*  that  in  Subjects  that  fecra  to  be  cxhaufted,  feverai 

*  things  may  yet  efcape  us, 

» 

Remarks  upon  Monfieur  Leibnitz'*  Km 

Principle. 

.  » 

Figure  4. 

LET  A  B  be  the  Bottom  of  a  Veffel  full  of  any 
Fluid,  whofe  Top  is  either  wider  than  the  Bot- 
tom as  GH,  narrower  as  EF,  or  equal  to  it  as  CD. 
The  Preflure  of  the  Fluid  upon  the  Bafe  AB  will  be 
equal  to  the  Weight  of  CB,  or  of  a  Cylinder  or  Prifm  of 
the  fame  Fluid,  made  up  of  the  Area  of  the  Bafe  muk> 
plied  into  the  perpendicular  Height  above  it. 

If  the  Fluid  be  equally  denfe  every  way  as  Water, 
or  of  a  Dcnfity  uniformly  diminiuYd  as  you  go  upwards, 
this  Proportion  (calTd  by  Mr.  Bojk  the  Hydroftacical 
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Paradox )  will  hold  good.  This  is  demonft  rated  by  all 
Hydroftaticai  Writers. 

•  I  _ 

■    P  . 

Let  EF  reprefent  pari  of  the  Surface  of  the  Earth, 
and  GRFH  a  Pillar  of  the  Atmofphere,  whole 
Hcig  t  is  GE  the  whole  Height  of  the  Air.  Let  u$ 
im  ginc  ihe  Vapours  rifing  out  of  the  < Earth  to  fbrm 
the.nlelves  into  two  Clouds  A  and  B9  and  to  fettle  in 
that  Place  where  the  Air  is  of  the  fame  fpecifick  Gravity 
with  themklves.  It  is  evident  that  they  wiH  caufe  the 
Air  to  riie  (b  much  higher  as  their  Bulk  amounts  to, 
and  will  therefore  make  the  Surface  which  was  at  GH to 
rile  up  to  IK.  fo  that  the  bottom  EF  which  was 
preis'd  by  a  Pillar  of  Air  as  GEFH,  is  now  prefsd 
by  an  higher  Pillar  as  IEFK.  Now  if  the.  Clouds 
A9  Bf  by  any  Caute  foever,  change  their  Place,  ib  as  to 
come  downwards,  (for  Exemple  toC,0)  the  Height  of 
the  Pillar  IEFK  will  remain  the  fame  as  it  was,  and 
therefore  the  Bottom  E  F  will  be  prefs'd  as  before  by  the 
foregoing  Proportion. 

Corollary  I. 

If  the  Clouds  AtB  defcend,  and  in  their  Defcent 
keep  the  fame  Bulk  as  they  had  before,  the  Surface  IK 
wril  remain  the  fame,  and  therefore  6F  will  be  prefs'd 
as  before. 

Corollary  H. 

Whether  a  Body  be  fpecifically  lighter  oc  fpecifically 
heavier  than  a  Fluid  ;  foiong  as  it  is  detairi'd  in  it,  it 
will  add  to  the  Huid  as  much  Weight  as  the  Weight 
of  an  equal  Bulk  of  that  Fluid:  wherefore  a  Body  does 
not  lofe  all  that  Weight  which  it  addod  to  the  whole 
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Weight  of  the  Fluid,  when  it  ceafes  to  be  fuftain'd  in 
the  faid  Fluid :  contrary  to  Monfieur  Leibnitz's  Princi- 
ple, 

Scholium. 

If  a  Cloud  (by  any  Caufc  whatfoever)  becomes  fpe- 
cifically  heavier  than  that  Fart  of  the  Air  in  which  it 
fwims,  the  Exccfs  of  its  Gravity  above  an  equal  Bulk 
of  Air  will  make  it  defcend,  and  accelerate  its  Motion 
downwards ;  and  then  indeed  it  will  Jofc  of  it$  Weight 
by  the  Refinance  of  the  Medium,  till  it  comes  to  an 
uniform  (or  (enfibly  uniform)  Motion:  but  all  the 
Weight  that  it  will  lofc  will  only  be  the  Excefs  of  its 
Gravity  above  that  of  the  Air;  for  with  the  red  of  its 
Weight  it  will  flill  make  up  part  of  the  Weight  of  th6  Air, 

Experiment  !.  Figure  6. 

Having  with  a  Weight  in  the  Scale  C  of  the  Balance 
A  B  counterpoised  the  long  Glaft  of  Water  E  I,  with 
a  Horfe  Hair  I  let  down  the  leaden  Weight  W  into 
the  Water,  which  from  FG  arofe  up  to  EH\  and 
therefore  the  W'ater  became  heavier  by  the  Weight  of 
a  Bulk  of  Water  equal  to  the  Lead.  Having  with  ano- 
ther Weight  in  C  made  up  the  Countcrpoife  to  the 
whole,  with  fine  Sciflars  I  cut  the  Thread  of  the  Plum- 
met ;  and  all  the  while  the  Plummet  was  falling,  the 
Water  defcended  rather  than  rofe;  and  when  the  Lead 
Was  at  the  bottom,  the  Water  overpois'd,  becaufe  it  bad 
then  added  to  it  all  the  Exccfs  of  Weight  of  the  I  cad 
above  an  equal  Bulk  of  Water,  which  by  Experiment 
is  about  ^  of  its  Weight.    Had  Meflicurs  Reauvur 
and  Ramazzini  tri'd  the  Experiment  thus,  the  Succefs 
had  been  the  fame ;  but  Mr.  Ramazziai  (as  1  undeiftood 
from  a  Gentleman  who  was  prefent)  tried  it  in  the  fol- 
lowing Manner,  as  I  have  fincc  done. 
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Experiment  II.  Figure  7.. 

Making  ufc  of  the  abovemention'd  Machine,  after  f 
had  balancd  the  Warer  and  Lead  in  it,  1  fix'd  to  the 
End  of  the  Beam  B  the  Thread  of  the  Plummet,  which 
in  the  former  Experiment  I  held  in  my  Hand.  This 
added  to  the  Weight  hanging  at  B,  and  oblig'd  me  to 
put  into  the  other  Scale  a  Weight  equal  to  "  of  the  Lead, 
to  recover  the  ^Equilibrium.  Then  cutting  the  Thread 
or  Hair,  the  Scale  with  the  Weights  ovcrpois'd  whilftthe 
Lead  was  falling ;  but  the  Equilibrium  was  reftor'd  when 
it  came  to  the  Bottom.  So  that  the  Lead  even  then 
mud  have  loft  only  its  Excefs  of  Weight  above  Water. 

Experiment  III.  Figure  8. 

I  tried  the  Way  propofed  by  Monfieur  Leibnitz  in 
the  following  Manner. 

f  took  a  Cork  C  weighing  an  Ounce,  and  fomething 
more  than  four  times  lighter  than  an  equal  Bulk  of 
Water,  and  a  Ball  of  Antimony  W about  four  times  (pe* 
cifically  heavier  than  Water,  and  of  four  Ounces  Weight. 
The  Cork  laid  upon  the  Water  in  the  Veflel  EABD 
rais'd  the  Water  from  SS  to  GG,  and  added  an 
Ounce  to  the  Weight  of  the  whole  Water:  then  fufpen* 
ding  the  Ball  of  Antimony  by  a  String,  and  letting  it 
hang  in  the  Water  at  N,  it  rais'd  the  Water  from  G  G 
to  H  H,  and  fo  added  another  Ounce  to  the  Weight 
of  the  Water.  Then  tying  the  Antimony  to  the  Cork 
( See  the  Figure  of  the  Veflel  mark'd  with  little  Letters) 
the  Cork  had  added  to  it  three  Quarters  of  the  Weight 
of  the  Antimony  which  the  Hand  before  haa  fuftain'd, 
and  made  it  fink  fb  as  to  be  almoft  coverd,  and  rai- 
led the  Water  to  ik,  adding  three  Ounces  to  its  Weight. 
Hanging  this  Veflel  of  Water  upon  the  Balance,  and  a 
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Counterpoifc  at  the  other  End,  upon  cutting  the  String 
the  Veflel  of  Water  wasrais'd  up,  and  the  JEquilihrinm 
was  not  rcftor  d  till  the  Antimony  came  to  the  Bottom. 

By  obferving  that  as  the  Cork  (being  freed  from  the 
Weight  of  the  Antimony.)  arofe,  and  that  during  the  Fall 
of  the  Body,  the  Water  funk  to  hh9  it  appears  that 
this  is,  in  effect,  the  fame  Experiment  as  the  former, 
and  concludes  no  more.  As  to  the  real  Caufe  of  the  Va- 
riation of  the  Barometer,  namely^  the  Accumulation  of 
the  Air  by  Winds  over  the  Place*  where  the  Barometer 
rifes ;  and  part  of  the  Air  being  blown  away  where  the 
Mercury  in  the  Barometer  finks,  fee  Doctor  H*Ucj%  * 
Account  of  it  in  the  Phil.  Tranja^Uns.   Numb.  #l8r.  . 


postscript: 

*  » 

I N  making  the  firft  Experiment  before  the  R.  Society, 
of  a  Piece  of  Lead  fufpended  by  a  Thread,  whilft 
it  was  wholly  cover'd  with  Water  in  the  large  Tube 
in  which  it  hung  (whofe  Length  was  4  Feet)  it  was 
obfervable,  not  only  that  the  End  of  the  Balance  (to 
which  the  Tube  of  Water  with  the  Lead  in  it  was 
fixed)  did  not  rife  when  the  Thread  was  cut,  (to 
Jet  the  Lead  fall  from  the  Top  to  the.  Bottom  of  the 
Tube^  as  it  muft  have  done  according  to  Mr  Leibnitz  % 
Principle?  but  that  the  faid  End  of  the  Balance  began 
to  dtfeend  from  the  Time  that  the  Lead  began  to  fall. 
Therefore  to  be  Cure  that  it  was  not  the  Plummets 
rubbing  againft  the  Sides  of  the  Tube  in  its  Fall,  which 
caufed  that  Fhd*emenM9  I  hung  to  the  Balance  a 
long  Glafs  of  three  inches  diameter  inftead  of  the  Tube, 
and  making  the  Experiment  as  before,  it  fucceeded  in 

the 
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the  fame  manner :  the  End  of  the  Balance  which  carried 
the  Vcflcl  of  Water  (unk  as  foon  as  the  Thread  of  the 
Plummet  was  cut ;  tho'  this  Glafs  was  not  above  half 
fo  long  as  the  Tube. 

When  by  holding  the  String  I  drew  the  Lead  upward* 
and  downwards  in  the  v<  atcr,  theic  was  no  (enfible 
Alteration  of  the  sEquilihriwr..  Neither  was  it  alcer'd  by 
cutting  the  String  <  f  a  Stone- Plummet,  becaufc  of  the 
6hortncfs  of  the  Glafs,  and  the  little  Excels  of  Ipecifick 
Gravity  in  the  Stone  *  lor  the  grcarer  the  D»fTcrence  i$ 
betwixt  the  Body  made  ufc  of  in  this  Experiment  and 
Water,  as  well  as  the  bigger  the  Body  it  fcif  is,  the 
better  jthe  Experiment  will  fuccccd. 

Hence  it  appears,  that  when  a  Body,  fpecifically  hea- 
vier than  a  Fluid,  is  (by  what  caufe  ibever)  detain'd  in 
any  1  lace  of  the  faid  Fluid,  i  adds  as  much  to  the 
Weight  of  the  whole  Fluid  as  an  equal  Bulk  of  the  faid 
Fluid  amounts  to:  And  when  the  fod  Body,  by  the 
Ad  ion  of  its  Excefs  of  fpecifick  Gravity  above  the 
Fluid,  defcends  with  an  accelerated  Motion;  fo  long  as 
that  Motion  is  accelerated,  the  Refinance  of  the  Fluid 
C  which  is  as  the  Square  of  the  Velocity,)  takes  off 
fbmcthing  of  the  whole  Weight  of  the  Body ;  but  as 
much  as  the  Body  lofes,  fo  much  the  Water  gains,  over 
and  above  what  wis  given  it  by  itsrifing  on  Account 
of  the  immers'd  Body. 

A  Body  thecefore  that  falls  in  a  Fluid  is  fo  far  from 
making  the  Fluid  lighter  as  it  falls,  that  it  makes  k 
prefs  more  upon  the  Bottom  that  fuftains  it,  when  it  is 
falling,  than  when  it  was  at  red  in  the  Fluid. 

If  the  Vcflel  of  Water  be  long  enough  for  the  falling 
Body  to  come  to  an  uniform  Motion  before  it  reaches 
the  bottom,  the  Force  impref/d  on  the  Water  under 
the  Body  will  make  it  prefs  the  Bottom,  as  much  as  if  the 
Body  were  actually  at  bottom ;  the  Body  in  that  Cafe  lo 
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fing  all  its  Excefe  of  Gravity  above  that  of  the  Water, 
and  the  Water  gaining  it. 

Hence  it  follows,  that  a  falling  Cloud,  when  it 
comes  to  an  uniform  Motion,  will  not  only  add  to  the 
Weight  of  the  Air  as  much  as  the  Weight  of  an  equal 
Bulk  of  Air;  but  even  as  much  as  its  whole  Weight 
amounts  to,  tho'  it  be  fpecifically  heavier  than  the  Air 
about  it. 

All  the  Diminution  of  Weight  that  can  be  allow'd  in 
this  Cafe  is  this.  If  we  imagine  the  Air  to  have  a 
foiooch,  regular  Surface,  as  wc  have  at  firft  fuppos'd,  for 
if  that  be  not  allow'd,  we  may  take  any  imaginary  Sur- 
face of  it  above  the  Clouds)  when  a  falling  Cloud  is 
diminifh'd  in  Bulk,  (as  when  it  is  chang'd  into  Rain) 
the  Surface  of  the  Air  will  fubfide  in  proportion  to  that 
diminution,  and  therefore  will  weigh  lefs,  by  fo  much 
as  is  the  Weight  of  a  Quantity  of  Air  equal  to  the  Bulk 
that  Cloud  has  loft:  But  when  the  Drops  of  Rain  after 
their  Acceleration  (occafiond  by  their  Exccfs  of  Gra- 
vity above  that  vf  the  Air)  are  come  to  an  uniform 
Motion  by  the  Refinance  of  the  Air,  they  reftorc  to  the 
Air  the  Weight  that  it  had  loft.  Now  this  uniform 
Motion  being  acquir'd  in  about  two  Seconds  of  Time, 
and  the  Diminution  of  Gravity  in  the  Air  being  infen- 
fible,  when  compared  to  near  three  Inches  of  Mercury 
ffor  fuch  is  the  Variation  of  the  Barometer  with  us)  can 
no  way  be  the  Occafion  of  thofe  Co  fcnfible  Alterations  in 
it,  which  happen  fome  time  before  Rain  or  Fair  Weather. 

Add  to  this  that  the  whole  Quantity  of  Rain  that  falls  in 
England  and  France,  in  the  Space  of  one  Tear,  [carce 
ever  equals  two  Inches  of  Mercury:  And  in  moft  i  Lees 
between  the  Tropicks,  the  Rains  falU  at  certain  Seafons, 
in  very  great  S^antitiest  and  yet  the  Barometer  fbcwi 
there  very  little  or  no  Alteration. 
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V.  An  Account  of  an  extraordinary  Ejfeil  of  the 
Cholick:  communicated  to  the  Royal  Society, 
by  that  curious  Anatomijl  Mr.  St.  Andre,  and 
tea d  March  21.  1717. 

TH  E  Per  i/l  altick  Motion  of  the  Intefttns  is  by  all 
Anatomifts  fuppos'd  the  proper  Motion  of  thofe 
Cylindrical  Tubes. 

The  ufe  of  this  Motion  is  to  propel  the  Chyle  into 
the  vafa  iaflea,  and  to  accelerate  the  grofler  Parts  of  the 
Aliment  downwards,  in  order  to  expel  them,  when  all 
their  nutritive  Contents  are  extracted. 

This  Motion  thus  eftabliuYd,  it  naturally  feems  to 
follow  that  an  Inverfion  of  it  (call  d  for  that  Reafbn  an 
Antiperiflaltick  Motion)  (hou'd  force  the  Aliments,  Bile, 
pancreatick  Juice,  and  laltly  the  Faces  to  afcend  towards 
the  Mouth. 

The  Caufe  of  this  imaginary  AntivermicuUr  Motion, 
is  afllgned  to  a  Stoppage  of  the  In  ted  in,  or  to  a  great 
length  of  it  being  ingaged  in  the  fame  manner  as  the 
Fingers  of  a  Glove  are  choak'd  by  inverting  the 
Glove  in  drawing  it  off :  Or  like  as  a  Silk-Stocking,  which 
when  'tis  not  gartered,  falls  upon  the  Foot,  and  is  in 
a  manner  ftrangled,  fo  that  fome  Force  is  required  to 
bring  it  up  again. 

This  fuppos'd,  the  Antipcrljtaltick  Hypothcfis  feems 
at  firft  Sight  very  natural,  and  anfwers  moil  Difficulties. 
For  if  the  Vermicuhr  Motion  accelerates  the  Contents 
of  the  Jnteftins  downwards ;  the  AntivermicuUr,  by  the 
Law  of  Contraries,  fhould  force  them  upwards  towards 
the  Mouth. 

Was 


Digitized  by  GoogI 


0»»  ) 

Was  this  Suppofuion  as  certain  as  'tis  generally  re- 
cciVd,  I  Ihou'd  not  prcfume  to  advance  that  there  i* 
no  fuch  thing  as  an  Antiteriftaltick  Motion  of  the  In- 
teftins;  nor  that  the  Miferere  met  is  ofrncr  a  violent 
Contraction  of  the  Abdominal  Mufcles,  than  a  Stoppage 
or  Inverfion  of  the  Inteftins,  as  'tis  fuppos'd. 

So  laying  afide  all  Prevention,  let  it  be  granted  that 
this  Difcafe  is  a  violent  Contraction  of  the  Abdominal 
Mufcles,  as  I  have  already  fuppos'd  it.  caus'd  by  the 
Redundancy  of  the  Inteftins  or  their  Contents.  Then: 
comparing  the  Symptoms  of  this  Oifeafe,  with  thofe 
of  the  different  Kinds  of  Hernias,  we  fliall  find  by  the 
Analogy  of  the  Parts,  Rcafbn  and  repeated  Experience, 
that  the  Chordapfus,  fo  call'd  by  Celfus,  is  a  Difeafe  in 
which  the  Inteftins  and  Omentum ;  at  other  Times  the 
Pancreas  or  Spleen ;  nay,  even  the  Aftfentery  it  (elf  arc 
fore'd  through  the  Diaphragm*  into  the  Thorax, 

All  thefe  tender  Parts  being  ftrongly  comprefs'd,  by 
the  continual  Motion  of  this  Mufcle,  mud  by  confe* 
quence  caufe  the  fame  Accidents  as  in  the  Bubonocele 
or  compleat  Hernia,  there  being  no  difference  in  thefe 
two  Cafes ;  but  that  the  fir  ft  is  a  ftrangling  of  the 
teftin  by  the  Diaphragm,  and  the  latter  a  choaking  of 
the  Inteftins  by  the  Abdominal  MufcUs. 

One  Example  of  the  many  of  the  like  Nature,  that 
I  can  produce,  will  much  confirm  this  Aflertion,  and 
may  ferve  to  convince  any  Perfbn  that  is  impartial. 

The  Cafe  is  this  :  A  Gentleman  that  came  to  Town 
yefterday  was  Sevennight  in  good  Health,  meeting  with 
fome  Friends,  drank  a  great  deal  of  new  bottled  Oat- 
Ale,  after  fome  Pints  of  Wine.  Thcfe  Liquors  fer- 
mented fo  violently  in  his  Stomach  and  Inteftins  ;  that 
he  was  taken  with  a  violent  Cholick  the  fame  Night. 

In  the  morning,  an  Apothecary  was  fent  for,  who 
adminiftrcd  a  Clyftcr,  and  took  fome  Ounces  of  Blood 
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r  to  relieve  trie  Patient,  who  complain'd  of  a  great  Pain 
in  his  left  Side." 

The  Clyftcrs  being  repeated  the^  Night  following,  as 
alfo  the  next  Morning,  and  the  Patient  growing  wbrfe ; 
the  Apothecary,  without  Order  of  any  Phyfician,  gave 
him  a  violent  Vomit;  which  operated  Eight  or  Nine 
Times :  This  added  Fewel  to  the  Fire ;  and  the  Patient 
having  from  that  Time  hecn  in  a  defperate  Condition, 
two  eminent  Phyficians  were  calfd,  who  order  d  that 
the  Ciyftcrs  (hou'd  be  repeated:  But  they  not  prevail* 
ing,  I  was  fent  for  about  fix  Hours  before  the  Patient 
died  I  found  him  complaining  of  a  violent  Pain  in  all 
the  Region  of  the  Abdomen \  a  frequent  Inclination  to 
vomit;  having  a  great  Difficulty  of  breathing,  together 
with  a  very  flow  Pulfe ;  his  Belly  being  as  hard  as  a 
Stone,  tho'  not  fwell'd. 

This  lafr  Indication  made  me  conclude,  that  the 
Difcafe  was  a  violent  Contraction  of  the  Abdominal 
Mufcles,  which  had  overcome  the  Dijphragm,  and  that 
probably  the  Inteftins  might  be  fore'd  in  to. the  Thorax* 

I  was  the  more  confirm'd  in  this  Opinion  from  the 
Examples  of  the  like  Cafe,  which  I  (hall  lhortly  lay  be- 
fore the  Society ;  upon  which  I  'order'd  a  Fomentation 
of  hot  Milk,  adding  to  every  Quart  a  Crachm  of  Liquid 
Liudwum,  which  in  thefe  Maladies  gives  great  Relief: 
But  before  it  cou'd  be  got  ready,  the  Patient  expir'd  in 
a  violent  Convulfion. 

My  Opinion  having  been  highly  cenfur  d  by  the 
two  Phyficians;  I  open'd  this  Gentleman,  to  juftifie 
my  felf,  or  to  own  my  Fault  openly,  if  I  had  been  mi- 
{taken:  But  as  the  thing  happend  as  I  conjedured, 
.  thofe  Gentlemen  will  forgive  me  for  taking  the  Liberty 
of  justifying  my  felf. 

In  opening  this  Body,  I  found  the  Abdominal  Muf- 
cles fo  much  contracted,  that  it  was  almoft  impoflible 
to  penetrate  them  with  a  very  (harp  Scalpel.  Upon 
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Upon  Examination,  !  found, the,  Stomach  empty,  and 
fome  Parts  of  the  Duodenum,  but  the  fejiinum  ind  Ilium r 
fo  mnch  diftcnded  with  the  fermented  Oat- Ale,  that  the 
fiiuntsiad  four  Inches  of  Diameter,  and  the  qolon  abcjve 
eight.  | 

The  ///'**»  was  alfo  pretty  much  inflam'd  in  its  infe- 
rior Part;  and  all  the  Valves  of  the  Colon  were  pblite^ 
rated,  by  the  great  Diftcntion  of  that  Intejlin. 

But  the  greateft  Difafler  was,  the  Dilatation  made  in . 
the  Qlaphragm,  as:  I  fuppos'd ;  made  juft  upon  the  Chink? 
which  remits  the  intercoftal  Nerve  to  the  Vtfcera  of  the » 
Abdomen,  through  which  a  Portion  of  the  Colon  was? 
forcd,  and  the  greateft  Part  of  the  Omentum  and  Pan- 
creas. 

Thefe  tender  Parts  being  choak'd,  foon  inflamed,  a 
Mortification  of  them  following ;  and  a  Rupture  of  the 
Pancreatick  Vein  caus'd  an  internal  Hemorrhage,  which  fill'd 
all  the  left  Cavity  of  the  Thorax,  infomuch  that  the 
whole  left  lobe  of  the  Lungs  was  comprefs'd  almoft  un- 
der the  Mafculus  Scalenus. 

The  Quantity  of  extravas'd  Blood  was  very  great, 
and -it  Was  not  in  the  lcaft  coagulated. 

1  have  brought  the  difeas'd  Parts  with  me,  to  mew 
the  Society  thc-Certainry  of  this  Account,  and  I  Qioud 
have  been  more  particular  in  proving  the  Impoflibility 
of  the  Antl^i^als'tck  Motion;  if  Doctor  Hagumot  had 
not  prevented  me  by  his  Memoir. 

This  Gentleman  is  not  far  from  Truth,  and  what  he 
fays  is  certain:  but  I  am  furpriz'd  that  the  like  Cafe 
has  not  occurrd  in  his  Practice. 

*  '  *  <  «  »  . .  _*  * .  * 
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VI.  i<«  Account  of  Two  late  Northern  Aurpras,  <w  , 
ffcyi  were  obferVd  at  the  Vicarage  of  Sutton  at 
HdnewKcnt.  r  ffjj     <I^vfcrfw</  EdmuadBar-\ 
.  ^  frebertd  ^Rocheftcr;    .  .^^     ^    ,  ^ 

ON  Ttb¥nir{  the  jfkfc  'ifrxf -  at  Eight  at  Night,  an 
,  Aurora  Bor talis  appeaflcd.  Ic  occupied' at  Icaft ,|  or 
near  \  of  th#e  Horrztfn  •  at  was  low,  and  (hot  out  bright 
Rays,  and,  I  believe,  would  have  appeared  very  light, 
had  it s  not  been  that  -  the  Moon  ftione  at  the  fame  time, 
beitig  about  TiVe  Days  old,  and  that  the  Amm*  difap- 
pcar'd  before  the  Mooti  fee;  «  . 

Again,  on  the  30th  of  March  following,  there  was^ 
another  A*Ma  BorMU. '  I  few  it .  not'  till  paft  Nine  : 
'twas  dim  then,  %nd-ics  higheft  Part  cover'd  tbcJowefr 
Star  in i'Ojtyw's  Chair,    It  did  not  feem  dueJfarA.  burv 
one  Point  to  die  Weft.-  About  Ten  it  (hot  out  %fcry: 
bright  Rays*  high,  and  tending  fomcwhat  towards  one 
another.    Near  Eleven  a  Clock,  there  was  (befidcs  the, 
tforthtrh  .Brighfnefs)  a  long  Streak,  not  very  broad, 
extended  Eafi  and  Wefti  Which  bejginning  in  the  Ser-: 
?eriti*I?cad;m&t\NeK&         and  ,  covering  Arclurus,' 
proceeded  near  ^r«;/Vr/5fVrf/>,and'fo  went  over  Cor  Ltoris91 
and  chcncc  to  the  Cjnicula,  and  ended  a  little  beyond 
that'  Star.  It  ftione  very  brightat  firft,  but  faded  awayt  in , 
about  Eight  or  Nine  Minutes.  If  lit  had  Motion  (which 
1  am  not  lure  of)  it  was  Southward.    I  waited  for  the 
licxi  "Fit  of  Brightnefs  of  the  Aurora;  and  in  abput  So-i 
ven  Minutes,  the  Baflem  Part  of  the  Streak,  viz,,  f torn  the 
Serpent* s>  He  ad  to  near  Berenices  Hair,  became  vifible  again 
tho'  dim.  and  was  quite  effaced  in  Four  or  Five  Minutes 
.more :  And  I  did  not  yet  perceive  any  Change  of  its  Place* 
►%  IV  FINIS. 

Xrrata.   Page  f c6.  in  the  Note,  lege  Lib.  xxxv.  pag.  j6;. 
line  antepenult,  lege  Anderida. 

LONDON,  Printed  for  W.  Innys,  at  the  Princes  Arms  in 

St.  Pguis-Cburcb-Tard,  1717. 
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TRANSACTIONS. 

For  the  Months  of  April,  May,  and  June,  1717. 

L  An  Account  of  the  Aurora  Borealis,  feen  at  Lon- 
don, on  the  $oth  of  March  laft9  as  it  was  cu» 
riouflj  obferVd  by  Martin  Folkes,  Efqh  R.  S.  Soc. 

II.  Guilhelmi  Mufgrave  fyg\&  Societatis  Socii.  Je 
Britannia  quondam  tane-lnfula,  D  1 S  S  E  Gt- 
T  AT  10. 

III.  Extracts  from  Mr.  Gafcoigne'j  and  Mr.  Crabtrie  * 
Letters,  proving  Mr.  Gafcoigne  to  have  been  the 
Mentor  of  the  Telefcopick  Sights  of  Mathematical 
Injiruments,  and  not  the  French.  By  W.  Derham, 
Trebend  of  WincKor,  and  R.  Soc.  Soc. 

IV.  An  Attempt  towards  the  Improvement  of  the  Me- 
thod of  approximator  in  the  Extraction  of  the 
%oots  of  Equations  in  Numbers.  By  Brook  Tay- 
lor, Secretary  to  the  Royal  Society. 

'  V.  Troprietates  qudtdam  ftmplices  Settionum  Conica- 
rum  ex  natura  Focorum  dedu£l<e  5  cum  Theoremate 
generalideVtribus  Centripetis 5  quorum  ope  Lex  Virium 
Centripetarum  ad  Focos  SecTtonum  tendentiumy  Velocita* 
tes  Corporum  in  Hits  reVolVentium,  &  Defer iptio  Orbium 
facillimedeterminantur.  Per Kbx.de  Moivre.  R.S.Soc. 
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L  An  Account  of  the  Aurora  Borealis,  feen  at  Lon- 
don, on  the  30th  o/,  March  laft,  as  it  was  cu- 
rioufly  Ob/erv  d  by  Martin  Folkcs,  Efqy  R.S.Soc. 

BEing  in  the  Street,  between  8  and  9  a  Clock  on  Sa- 
turddy  laft,  (30  Martii)  I  perceiv'd  a  Light  over  the 
Routes  to  the  Northwards,  little  infcriour  to  that  the  Full 
Moon  gives  when  me  firft  rifes.  Upon  this,  fufpe&ing  fome 
fuch  Meteor  as  we  faw  the  laft  Year,  1  made  all  the  haft 
I  could  into  the  Fields,  where  I  immediately  found  my 
Conjecture  verified ;  and  was  for  fome  time  agreeably  en- 
tertained with  the  fight  of  an  Aurora  Borealis,  attended 
with  moft  of  the  Phenomena  that  have  been  deicrib'd  in 
thac  very  remarkable  one  of  the  6th  of  March,  1715-6. 

The  whole  Northern  Part  of  the  Horizon  was  in  the 
fame  manner  cover'd  with  fomewhat  refembling  a  very 
confiderabjc  Light,  whofe  lower  part  was  pretty  well  de- 
fined by  the  common  Edge  of  the  Cloud,  but  the  upper 
dy'd  away  more  gradually.  This  upper  Limb  of  the  Light  . 
refembling  the  Arch  of  a  Circle,  whofe  higheft  Point  be* 
tween  9  and  10  of  the  Clock  (when  the  Meteor  was  moft 
confiderable)  was  elevatcd  about  11  Degrees,  and  bore,  as 
I  imagind,  about  10  deg.  Weft  ward  of  the  due  North. 
It  touch'd  the  Horizon  in  the  Weft  at  the  diftance  of  about 
6s  or  70  Degrees  from  the  North,  whence  the  whole  inter- 
cepted Arc  of  the  Horizon  would  have  been  of  near 
100  Deg.  had  not  fome  few  Degrees  in  ehe  Eaft  been  hid 
by  Clouds  which  lay  between  us  and  the  Meteor. 

The  fceming  black  Cloud,  when  1  firft  faw  it,  ran  near- 
ly parallel  to  the  Horizon,  and  at  the  diftance  of  6  or  7 
Degrees:  but  in  about  half  an  Hour  it  changed  its  Figure 
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very  much,  finking  down  in  the  North  to  about  half 
its  height,  and  rifing  in  the  Wed  near  as  much.  What 
I  principally  cook  notice  of  this  for,  was  chat  the  Light 
ifluing  from  behind  it  did  not  change  wich  it,  but  re* 
maln'd  of  the  fame  Figure,  however  the  Cloud  ap- 
proached or  receded  from  differ ing  Parts  of  its  Limb.  . 

1  here  arole  at  flrft  feme  Streams  in  the  AT  MfV.  but 
of  no  considerable  Length,  few  of  them  parting  5  De- 
grees above  the  Arch ;  but  beginning  from  behind  the 
teeming  Cloud,  fo  as  to  be  about  1  z  Degrees  high  in  all* 
They  were  Pointed  at  the  Ends,  and  nearly  vertical 
ro  the  Horizon.    Between  times  there  was  nothing  but 
the  Arch  to  be  feen,  and  that  only  reiembling  a  com- 
mon  Aurora ;  and  again  in  an  indant,  by  a  fort  of  tremu* 
lous  Motion,  feveral  Parts  of  it  would  appear  converted 
into  a  vad  number  of  parallel  Streams,  for  the  mod  part 
very  little  higher  than  the  Arch  it  (elf.    About  20  Mi* 
nutes  before  Ten.  afinail  part  of  the  Arch,  almoft  due 
North,  grew  remarkably  lighter  than  the  reft,  and  con* 
tinued  to  encreafe  for  about  half  a  Minute ;  when  there 
fuddenly  broke  out  fame  very  ta  1  Streams  of  at  lead  60 
Degrees  high,  as  I  found  by  one  in  particular  which  arofe, 
fti  11  North,  and  parting  over  the  Pole  Star  itfelf,  rcach'd 
fome  Degrees  beyond  it.   This  was  the  moft  remarka- 
ble time  of  the  Appearance,  fome  fuch  Lances,  though 
not  fo  high,  immediately  (hooting  out  of  the  Place  that 
firftof  all  radiated,  as  did  fome  more  a  good  way  to 
the  F.aft.    They  were  all  nearly  Perpendicular  to  the 
Horizon,  and  mod  of  them  did  arife  quite  from  the 
black  Subdanc*  at  Bottom,  tho*  I  faw  fome  few  that  did 
not  reach  fo  low,  Appearing  as  if  their  lower  Parts  had 
been  broken  of?.    Some  of  them  were  full  as  bright  as 
any  I  faw  the  lad  Year,  the  Axes  Cif  I  may  i'o  call 

them)  of  fome  of  the  tailed  Streams  coming  up  very 

neat 


'  near  to  the  Colour  of  that  pale  Fire  we  fee  in  foroe 
forts  of  Lightning. 

About  this  time  the  Ground  Weftward  was  all  co- 
ver'd  with  an  odd  fort  of  Mift,  the  fame  from  which  I 
remember  laft  Year  a  great  many  People  (aid  there 
came  an  ill  fmell,  which  I  did  not  at  all  perceive ;  how- 
ever as  I  remember  it  to  be  the  very  fame  Appearance,  I 
thought  it  might  not  be  improper  jud  to  take  notice  of  ic. 

About  10  the  Pbdnomenon  very  much  <Jccreas'd, 
and  (b  continued  till  after  u,  only  (ending  up  now  and 
then  i  or  3  Streams.  At  half  an  Hour  after  1 1  it  -was 
again  pretty  much  encreas'd,  and  I  faw  it  again  fend 
out  fome  Streams  almoft  as  confiderable  as  any  I  had 
before  feen  this  Evening ;  the  Arch  yet-  continued,  bat 
not  fo  entire;  and  from  what  I  could  judge,  its  mid- 
dle was  fbme  Degrees  nearer  the  North  than  when  I 
firft  took  notice  of  it.  7dll  a  quarter  of  an  Hour  before 
ix  the  light  continually  abated,  and  then  I  le/c-it;  but 
a  Watchman,  I  ordered  to  bring  me  an  Account  of  it 
next  Morning,  tells  me  it  continued  till  towards  Day- 
break, but  never  ftream'd  remarkably  after  I  went  a- 
way. 

Tho'  I  could  not  this  time  fee  any  Stars  through 
the  black  Matter  at  Bottom,  1  am  (enfible  it  was  not  a 
Cloud,  tho,( it  bore  the  refemblance  of  one;  for  when 
a  real  Cloud  (as  fevcral  (mall  ones  did)  came  over 
any  part  of  it,  their  difference  was  very  cpnfpicuous. 

I  have  fmce  received  two  Letters,  one  from  Whbicb  * 
in  the  Ifle  of  E/y9  the  other  from  within  14  Miles  of 
the  Bath,  both  which  take  notice  of  it,  tho1  with  no 
further  Particulars,  than  that  on  Saturday  Night,  they 
■had  feen  the  fame  Light,  tho*  not  fo  confiderable,  as  in 
the  beginning  of  March  the  laft  Year. 
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II.  Guilhelmi  Mufgrave  fl^g/<e  Societatis  Sacii,  it 
Britannia  quondam  pome  lnfula,  DISSE^ 
TJTIO. 


CU  M  Belgium  noftrum  a  Britinnico  adluitur 
ccano,  illo  latere  Infulae  hujus  triquetral,  quod  eft 
ex  adverfo  Gtlli*  ;  vifum  mihi  fuit,  priufquam  id  de- 
fcribere  conarer,  antiquaro  &  diu  agitacam  movere  qux- 
ftionem,  de  BritannU  cum  GallU  conjun&ione,  &,  an 
revcra  unquam  cflct,  exquirere. 

P  R I M  U  M  igitur,  pofita  Cherfoncfo  Brit  tunica, 
utrum  exedi  potuerit :  Deinde,  ucrum  exefa  fueric,  edifc 
feram. 

D  E  priori  propterea  dicendum,  quod  a  dodo  & 
magni  nominis  Viro,  Vcfliornm  altero,  flrenue  negacum 
fir,  unquam,  ubi  hodie  Fretum  eft,  fuide  Cherfbnefum : 
&  quidem  ideo  negacum,  quoniam,  illo  fentience,  nihil 
ei  deterenda;  dividendxquc  par  inveniacur.  Uc  Tafro* 
ban  am  (Fnfulam  Ceylon}  a  viciha  continence  non  avclli 
prober  Vir  Clarift  [Otio  (a,),  inquit,  abundant,  qui  iftiuf- 
modi  JEgyptiot\imfdbellistj4mmillies  froduilis,  totiefq;  reco* 
fitS)  aurem  commodaitt.  £uAtn  conflans  tenor  is  fui  ob» 
fcrvans  fit  rtrum  nttura,  fatct  e  Bcjporis*  ommbufyue  omni~ 
mm  ternrum  Fretis.  lis  cum  frdcifue  Murium  &  iffius 
Ocenni  vis  ftmfer  incubuerit,  eadem  tamen  ubique  a  tot  an- 
vornm  miUibus  &  ab  ipfo,  ut  verlfimile  eft,  return  exordio, 
ferv/tret  intervalla.  Current  licet,  tc  recurrent  Unds,  al* 
htrcns  mtdequtquc  FluZus,  fortius  eft  Element  urn  quod  re* 

Y  y  y  y  M** 


f  590  ) 

fifth;  quam  quod  opfugnat.    Extfi  Scopuli,  at  vafta  marit 
antra,  fatis  ubique  oftendunt,  quantum  Octant  impetus  lapfm 
feculorum  poffit  eficere:  vzrum  hac  ipfa  quo  que,  quid  non 
peffit  eficere  Oceanus,  ntulto  clarius  oftendunt.] 
Haec  Ifaacus. 

U  T  difputationem  ea  dc  re  ingrediar,  Vir  hie  Cla- 
rift  Naturae,  nee  qua  agic  ilia  nee  qua  patitur,  (latum 
ac  conditionem,  ex  omni  parte,  fic,  ut  eft  re  vera,  ani- 
mo  fatis  advertiffe  videtur.  Cum  non  de  TaprobameG> 
lum  Freto  commentatur,  fed  de  Fretis  in  univerfum,  & 
quidem  Argumento  a  con  ft  ante  &  tenorls  fui  objervante 
rerum  natuut  accepto,  vidcamus  quam  hare  cum  Ocea- 
nis  &  Freto  noftris  conveniant,  cV  in  iis  quam  conftan* 
ter  agat  Natura. 

OCEANl  Brhannici,  prout  nunc  dierum  aft,  cum 
latitudo  turn  profunditaa  inveftiganda,  ut  ex  iis  dc 
prifco  feu  Freto,  five  Sinu,  poflimus  fententiam  ferre. 
Ut  autem  eas  comperiamus,  adeunda  eft  Tabula  HaU 
lei  ana,  fui  generis  omnium  accurariffima,  ex  juflii  Regis 
Guilhelmi  ejus  nominis  Tertii  conftrudta*  Ea  docemur, 
in  Oceano  Britannico,  ubi  Terrarum  hiatus,  hac  iliac 
amplidlmus  eft,  a  vcterum  Ocrino {Lizard- Point)  ad  Infu- 
lam  ei  oppofitam  Vlhant,  unum  efie  gradam  cum  femifle, 
id  eft  Leucas  quafi  triginta,  five  milliaria  $o«  Hinc 
Oceanus  fe  in  oriente  parum  adducit,  at  multo  magis 
ubi  Promontorium  in  eum  procurrit  Normannicum :  ibi 
cnim  eft  dimidio  addu&ior  5  cum  inter  Pcverel-Peint, 
&  Cap.  de  Hague  e  regione  fita,  Leucarum  Anglkarum  opnfc 
16  diftantia  fit.  Tunc  fe  iterum  eflundit,  ubi  Sequ*- 
nam  recipit;  at  brevi  in  ar&um  agitur,  inter  Beacbf* 
Head  &  Cape  St.  Falter 7.  Dein  paulatim  anguftior,  £a« 
ftigiac  fe  molliter,  ufque  dum  in  Fretum  contrahitur, 
inter  Ncfs  AngUrum%  &  GalUrum  Blachtefs,  non  ameti- 
us  o&o  Leucis,  id  eft  24  milliaribus  patens.  Terras 

tunc 


Digitized  by  Googl 


(  59«  ) 

tunc  apcriunrur  longe  lareque  vaftiflimc,  &  fpatium 
Mari  faciunc  GermAnico 

lAlfL  Tunc  Occani  Frecique  BritAnnki  diverfx  latitu- 
dines;  quibus  apparcr,  easf  fi  non  cominuo,  camenadeo 
rara  tamque  exigua  cum  ampliacionc  mmui,  ut  argu- 
ments noftro  nihil  snde  queac  dcrogari.  Ira  enim  O- 
ceanus  contrahitur,  uc  qui  initio,  feu  Faucibus  ejus  Bri- 
tanweis,  Leucas  triginta,  five  Milliaria  prxtcrproprcr 
nonaginta  iatus  fit,  pod  Leucas  153  dicker,  live 
Milliaria  460,  fquae  hujus  Oceani  longicudo  e(l)  ad  24 
milliaria  contrahatur;  id  eft  ad  primx  latitudinis  par- 
tem quart  quartam. 

PROFUNDA  hujus  Oceani  altero  jam  loco  funt 
expifcanda,  &  quidem  oprime  bencficio  cjufdem  Tabu- 
lar. In  ea  dividitur  Oceanus  BritAnnhus  una  cum  Fre- 
to,  in  Columellas  numero  decern,  oblongas.  Harum 
fingulx  latera  Tunc  ex  circulis  Meridianis  accepta ;  qux 
cum  in  piano  dudra  fine,  videntur  efle  rc&a.  Colu- 
mella terminantur  adverfis  Gallia  BritannUquc  litoribus  : 
hoc  eft,  Lincis  hue  illuc  curvatis  in  litorum  morem. 

1NCUMAMUS  a  prima  in  occidente,  quae  & 
longiflima  Columella  eft :  &  (prxmiflb,  quod  Hihrni- 
itn  &  Galliam  inter,  Oceanus  orgyias  altus  lit  in  locis 
compluribus  ocloginta;  uti  paulo  ultcn'us  in  aperto 
Mari,  100,  120,  140)  notandae  funt  in  prima  Columella 
frofundit&tes  omnium  altiflimx;  quae  decies  cxploratx  fc 
habent,  ut  58,  66,  63,  65,  58,65,  68,  60,  6o,  60.  qux 
frofunditAinm  Summx  faciunc  613  orgyias.  Ex  per  de- 
Am,  i-  e.  profunditAtum  numerum,  divifx,  mcdiam  ca- 
rom profunditAtm  oftendunt  efle  62. 

IN  Columella  altera,  decern  altifllmarum  media  \ro- 
funditAS%  fimili  modo  inveftigata,  eft  orgyiae  51.  In 
tertia  51.  In  quarta  40.  In  quinta  43.  In  fexta  40. 
In  feptima  36.  In  o&ava  37.  In  nona  Poft  no- 
nam  Columellam,  cum  Oceanus  in  Ixvam  flc&itur,  & 
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obliquus  in  Frctum  definit,  accipiam  illud  ut  Tcrris  in* 
terjacet,  in  BritdunU  locis  appellatis  South- For cUnd  &  . 
Haftings,  in  GallU  St.  Vdltt)  &  Eftaplcs  inciufum.  Hie 
frofunditdtum  decern  media  eft  30.  In  Freto  angufliffi- 
mo  16 :  qua;  ad  profundi tateoi  mediam  in  prima  Colu- 
mella, eft,  uc  16  ad  6a;  id  eft,  ut  1  ad  4  fere;  &  ad 
altifiimam  profunditatem  Gall/am  inter  Hiberniamque,  uc 
16  ad  80,  i.  e.  ut  1  ad  5  *  ad  altifiimam  in  aperto 
Mari,  ut  16  ad  140;  i.  e.  ut  1  ad  9  fere. 

QUA  proportione  minuitur  altitudo  Maris,  ea- crefcit 
Terras  Mari  fubjeds  accli vitas ;  &  eft  illi  in  rat/one  in* 
verfa  2  qua*  utique  propofitio,  ft  non  ex  omni  parte  ve- 
ra, ('propter  orbis  figuram  minime  rotundam)  tamcn 
adeo  vera?  proxima  eft,  ut  argumentation!  noftrx  fuffi- 
ciat.  Eft  ergo  Terra,  in  Freto  noftro  anguftilfimo.  un- 
dis  ftibjeda,  quam  in  Oceani  Britdnnict  faucibus,  or-, 
gyias  46,  id  eft  pedes  %j6  altior ;  &  quam  Terra,  GdU 
.  liam  HibtrnUmque  inter,  Oceano  fubjeda,  orgyias  />4t 
five  pedes  384  altior  5  &  quam  Terra,  aperto  Mari  fub- 
jeda, 124  orgyias,  five  pedes  744  altior.  Vide  quanta 
(It  Terrs  ab  alto  Mari  ad  Fretum  accli  vitas;  eaque  uc 
ex  calculo  prxdido  patet,  fere  continua.  Hxc  eft  O- 
ceani  Britannic^  tarn  in  illius  Latitudine,  quam  Pro* 
funditate  contradto. 

AGE,  nunc  tendames  ultra,  velis  expanfis,  in  Oce- 
anum  Germanicum:  Hie  Mare  fubito  patentius,  fic,  uc 
etiam  profundius;  quod  inter  Promontoria  North- fore* 
UndyOrfordnefs,  Oppida  Caktum  &  Oftcndun intcrfluit,  de* 
cem  maximas  habet  menfuras,  quarum  media  14  Orgyi- 
as cum  ~  continet :  quod  inter  Orfordnefa  &  T*r mouth* 
Texcllam  &  Ofienddtn  eft,  maximas  decern  menfuras  ha- 
bet, quarum  media  2  $  Orgyias  cum  7.  Qutcquid  ul- 
tra eft,  Tcrris,  hinc  ad  occidentem,  illinc  ad  orientem 
fe  retrahentibus,  vaftiflimus  eft  Oceanus,  in  quo  men- 
furae  funt  ab  orgyiis  4?  ad     numeto  quamplurimx. 
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,  H'JEC  a  Freto  Brit  Annie  o  tsrai  in  oricnte,  quam  oc- 
cidentc  Terrae  declivitas  (quae  a  Maris  aicicudine  utro 
biquc  audta  patent)  omnino  probat,  jngum . 

Terr*  excclfum, -actttitm ;  quod  cum  hodte  non  mul- 
tum  infra  Maris  fuperflciem  eile  reperiatur,  olim  fecmer- 
gcrc,  hoc  eft  Che*rone[um  ol'tm  bic  fniffe,  monftrat. 

ALIA  funt  duo,  qux  cum  in  hac  re  moment!  tint 
imrncnfi,  renore  rum  minus  cerco,  &  natura  minus  Tunc 
conftanci;  quandoqui/Jem  a  Maris  motu  &  vends  ac- 
cepca.  •  In  refluxu  Maris  Aqux  nunc  quiefcentes  incu- 
banc  arena?;  nunc  earn  molliter  prxterlabuntur*  In 
seflu  miciori,  Litus  &  ima  Rupium  blandillime  lam* 
bunt,  tenerrime  ofculancur.  Fervente  vero  aeftu,  res 
omnino  alia  eft:  Aquarum  Fremitus  auditur,  Fludus 
cernuntur,  &  fe  non  pa  rum  attollunt*  Nihilominus  fine 
muita  ftrage,  terrifve  aliquot  annorum  millibus  exefi?, 
hxc  omnia  pofle  fieri-  cMtnVoffio,  cogitandum  eft. 

SIN  xftuanti  Maii, quod  altero  loco dicendum  eft, 
Ventus  fuperveniat  {Flat  auccrn  Vtntns  fic,  ut  vult,  & 
quis  ei  terapus  ftatucrit,  aut  modum  impofuerit  > )  pa- 
pa* !  quod,  quantique  Fluftus  advolvunrur  I  Alfa  exifti- 
mare  licet  Cryftallinos,  nift  quod  cito  diffluant.  Mon- 
tern  enim  Mons  invadit,  detrudit,  difcutit ;  tantiiper 
ejus  fpoliis  adau&us,  dum  in  caelum  altiflimus^exurgic 
Aqux  Mons.  Tanta  vis  Aquarum  ex  Oceano  occiden- 
tal in  Britannkum  immittetur,  &  tanto  impctu,  quan- 
tusin  univerfo  Terrarum  orbe  rariw  inveniatur;  imo 
quantus  ab  ipfo  rerum  initio  rariflime.  Oceani  Brit  ah- 
nici  turn  brevia,  turn  anguftia?,  continuo  pcene  (quod 
oftenfum  eft)  cretcentes,  faciunt,  ut  Aquae  lie  impuhaz 
miwm  in  modum  cleventur,  &  in  Ifthmum  Cquem 
argument!  gratia  fuifle;  damus)  .arietcnr,  ita  ut  ab  iis 
Ifthmum  exundari,  deteri,  abluiV  ficque  Infulam  fieri 
Brit ann tarn  non  vidcatur  eL^uvdr^  ir-  verum  e  cont ra- 
tio feflu  probabile;    Quarjtae  Ventorum,  at  prascipue 
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VZcphyri  Cauriq:  virrutcs  fine,  in  cogendo  impellendoqj 
hoc  Oceano  Britannico,  paucis  expendam,  a  Do&iflimo 
viro  Had.  Behun,  (t$wi  olim  ColUgii  Socio,  qui  it  Ptth 
Us  omnium  eruditiflime  tcripfirj  hac  in  re  adjutus. 

E  T 1 A  M  S  I  Zcphyrus  a  Poecis  vitam  rd*$  ftrrt  di- 
cacur. 

tfnfyttc  teftntihus  amis 
Ldxtnt  ArvA  Sinus  \  — 
interdum  ica  fir,  ut 

—  Euriqs  Zephyr  iq\  tentt  iomus  ;  &  ut 
• —  Zepbyro  multd  turbtntur  art»<e. 
Adeo  faevus,  horribilis,  iracundus  (aepe  ZephyniSf  Vires 
in  Oceano,  qui  Europam  &  Amtricam  vaftus  interjacet, 
acquirens,  &  in  ampliflimo  hocce  campo  recenfens,  vix 
"concipi  poteft,  quanco  BritsnnU  Gallic  que  oras  impetu 
invadat.  Exploratiftimum  enim  eft,  in  hafce  oras  eum 
communirer  anni  plus  dimidio  flare,  (quod  jam  olim  a 
Julio  Cdfart  notatum)  &  flatu  eas  faevifTime  vcrbcrate: 
maxime  autumno,  a  quo  fumunt  originem  Tempeftates 
Idiomatc  noftro  di&x  \MU hat Imafs* Storms']  eumq;  adeo 
interdum  fsevirc,  uc  ft  cum  reftu  fervente  jungi  Ventus 
hie  accideric,  tarn  Oceanus  Britannicus,  quam  Frecum 
Sdbrlnianum  immane  quantum  augeantur.  Sabrina  va- 
ftiffime  turget.  UzelU  longe  lateque  Somtrfttttnfem 
Agrum  exundat:  Mirum  ab  hifce  Cataclyfmis  quantum 
mea  patria  perpefla  eft.  Continuatur  aeftus  ad  ufque 
Ttwktslury,  id  eft  milliaria  magis  ducenta.  A  pud  Cbtp- 
ft*»  Aqua  pedes  interdum  o&oginta  aflurgit.  Idem 
fere  diceodum  de  Oceano  Britannico,  Venri  ejufdem 
vinbus  elato:  nifi  quod  hie,  Cherlbncfo  jam  efTrad*a, 
liberius  Aquae  moveantur,  non  adeo  fiftanrur,  non 
tantum  elcventur;  qua?  titique  Aquaoum  libertas  ante 
Cherfonefum  abruptam,  nequaquam  adeo  magna  effe 
potuir.  . 
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H  A  C  igitur  de  caufa  [Zefhjre  nempe,  Cwp,  five 
alio  Ventorum  aliquo,  Maris  aeftui  fupcrvenicntc]  Occ- 
am Britannici  Undam  in  ifthmum  validiffime  impiogi, 
&  ab  ill  is  primum  ejus  fuperficiem.  qua:  ex  Silice  6c 
Calce  ( prouc  hodie  Terra;  e  regione  oppo(ita?J  confta* 
bant,  ablui;  deinde  Ifthmi  quod  reliquum  erac,  fpatio 
bis  mille  annorum  &  e6  amplius,  Aquae  fluxu  refluxuq; 
ad  16  orgyias,  quae  hodierna  Freti  hujus  (quod  dixi* 
mus)  akitudo  eft,  atceri  credibile,  verifttmle  eft, 

TANTUM  abed,  uc  F$ffi$^  Fretorum  perpetuita- 
tem  a  naturae  in  operibus  Cuts  ctnfkantU  cenoreque  eodem 
arguenci,  fldem  habcamus,  uc  e  conrrario  F return  hocce 
noftrum  illius  hcon/lantu  deberi,  lubens  agnofcerem. 
Vir  ille  clarifTimus,  naturae,  ufitatum  agendi  modum 
unice  refpiciens,  txtracrdimrium  frattrmtfit  ;  qui  tamcn, 
in  raris  hujufmodi  effedis,  pociffime  videtur  refpicien- 
dus.    In  Freto  Situlo  confiderando,  ejafque  diducendt 
modo  invert  igando,  quis  Ignis  (ubterranei  fupra  mo- 
dum erumpentis,  tamquam  Caufae  hac  in  re  probabilis, 
noo  meminerit  >  nifi  iftam  Catauenfium  drowar  con* 
fecutus,  qui  (cradentc  Mphonfa  f  Bortfo)  poft  Eruptio- 
ncm  jEtn*  diu  inrermiflam,  Igncm  ejus  immodicum  nc- 
femel  quidem  unquam  fuiflc,  latis  infuife  putavcre.  Uc 
Vento  nihil  inconftantius,  fic  ad  Fretum  hoc  apcrien- 
dum  (pofico  caufarum  apparatu  caetero)  nihil  conducibi- 
lius :  &  cum  cb  res  dedufla  eft,  fortius  elcmentum  ejfe 
quod  offugnat,  quam  quod  refiflit,  (alicer  quam  Vojtus 
ftatuic)  omnino  probabile  mini  videtur.   Sdmtfium  ille, 
Virum  &  candidum  &  dodum  conveliic,  quod  de 
Navibus  abfque  Coftis  8c  Interamentis,  ita  fcripfir,  ac 
11  in  Burgundu  manfiflfet,  nec  quid;  rei  Navis  aut  Mare 
forec,  inccllexiffet.   Nequeo  fatis  tfucum  mirari,  quod  di 
MatI  &  VtmU  fcriptor  luculentus,  horum  vires  in  Mari  < 
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rmbando  agitandoque  in  terris  obruendis  abrumpendifq; 
proifus  omicteret ;  atque  adeoquod  B atafvus omitterct :  ea 
Icil.  Regiorte  oriundus,  qux  Mari  &  Vento  tamobnoxia. 

NON  aUcnum  erit  hie  Inundationum  aliquot  cx- 
cmpla,  uti  revcra  fuerc,  in  medium  proferre;  quibus 
abundc  patet,  Terrae  faciem  frequenter  obrui,  &  ab  iis 
non  parum  mutari.  Hie  auterrf  nihil  neceflc  eft.  uc 
Htlicen &  Burin \  Achat*  Urbes  adeamus:  de  quibus 
tamquam  magnarum  Inundationum  argumentis,  (i) 
Qvidius,  ,6c  diu  ante  ilium  (x)  Ariftotelcs.  Graviffimas 
foifle  Oceani  noftri,  tarn  Germanici  quam  Britannia, 
.  fatis  oftendunt  Hiftorki  Geographiquc. 

IN  Zeelandia  (3)  Infulae  undecem,  &  in  iis  Oppida 
&  Pagi<quorumhodicfummitatesaliquae,  refluxu  Maris 
in  confpedum  Yeniuiit)  uumero  ter  centum  (4)  obruc- 
bantur. 

ANNO  1014.  \Mm  Litus  egreditur  III.  Cal  OtlcK 
&  in  Anglia  Villas  yuamplurimas  innumerabilemque  fofuli 
multhudlnem  (ummcrfit.]  (5)  Simeonis  Dunclmenfis  Hiftoria 
de  Geftis  Regum  Anglorum.  De  hac,  ut  opinor,  found a* 
tienc.  vidcatur  etiam  Chronicon  Joh.  Bromften  (6). 

ANNO  1099.  [Tertio  Nan.  Navemb.  marc  Litus  egre- 
ditur, cr  villas  &  homines  quamplures,  Boves  &  Oves  in- 
.  numeral  demerfit]  Sim.  Dunelmenfis  (7)  Hiftoria. 

A  D.  1 176  [Mare  extra,  fines  in  Anglia  er  urn  fens  muU 
Us  in  Hollandia  homines  &  peccra  dforbuit,  &  quafi 

 ; — .. . ...         ■  1- 

(\)  Invenies  fub  Aquis,  &  adhuc  o (lend ere  nautx 
.  Inclinata  (blent  cum  mcenibus oppida  verfis. 

1  Met  am.  Lib.  1 5. 


^bS^r.  Ar,Jl.<dc  'Mjindo.  {$)Beyltn't  Gco^r.  L.  a»  In  Bclgio, 
^4)  Latt.  Dcicriptione  Belgii,  pap.  114.  ())  Apud  Hiftoria?  Anglican* 
jciiptorcs  X.'pag.  TJf.  '  \ 6  )  ApQCl  cofdero,  pag, '802.   f7)  Pag.  224. 

u  toft 


Digitized  by  Google 


(  5*7  ) 

pfi  biduum  furere  fedate  1m  fcmet  iffum  tediet.)  Chroni- 
-con  Jehannis  Bromfton.  (8) 

IN  SOLIT  A  M  maris inflationem  <5c  commotioncm 
Anno  D.  t%$o.  fadam,  tradit  Mdtthaus  (9)  Parifunfis. 
[Unde  Mare  per  turbatum  fine*  folitos  pertranfiens,  tarn  vorrs- 
bilem  mugitum  cum  fremitu  edidit,  ut  per  remota  Terr* 
fiitia,  non  fine  ftupore  audientiumf  reboaret.  Vifum  eft 
ttiam  fub  ofacu  node  if  (urn  Fretum  quafi  acccnfum  ardcre, 
&  FJu&us  Fhrfftbus  conglomcrdtos  dim  k  arc.  Apud  Wiir 
chekfc  plufquam  300  domus  cum  quibufdam  EccUftis  per 
Maris  violent  urn  dfcenfum  funt  fubmtrfa.] 

ANNO  1x51.  inquic  idem  ( to)  Mdtthaus  [la  Frigia 
(qua  Frifelandia  appellator)  Aqua  Diluvium  J  ectt  fart  ten* 
ucupans  Terr*  illius  fpatium  itineris  circitcr  feptem 
durum.  Pofi  40  dies  ilte  damncfus  Flutlus  in  locum  juum 
rcmesvit] 

ANNO  1186.  [fngruente  fertiftmo  Vcnto,  fiante  dt 
fart  thus  Orientis,  qui  &  Eurus  dkitnr,  &  fluxu  Marie 
fnfer  provinciam  Holland ix  terribilittr  invalefccnte,  frarvd- 
lutrunt  Aqua  Maris  y  adeo  ut  Foffata,  qua  Terr  am  ipfam  ejr 
Mare  d/fterminaut,  inofinatius  quam  credi  peter  at t  trdnfgre- 
dtrentuK}  pcfuitque  Terr  am  frudiferam  in  falfugincm  tarn 
rtftntinus  Maris  impetus  $  qui  per  indigent  nullatenus  fc~ 
ttrat  ehviari :  &  maxima  pars  S.  Botolfi  fubmerfa,  homi- 
numque  &  ptcudum  inaflimabilis  periit  multitude.'}  Ita 
Chronicon  Tho.  (11)  Wikes. 

-DE  JdollandiaJ  Inundatione  fie  Hadrianus  Junius  X**) 
in  Bat  avia  Hiftoria  tjpuddr invent is  abbinc  annis  inaudita 
ilia  Inundatione  qua  unrverfam  Hoi  land  ix  facitm  longe 
Uteque  operuit,  obftrufto  fluminis  (Rheni)  curfu,  fteriles 
areuarum  colics  Litus  occufarunt,  Maref  Tends,  ipfam  que 
Uteris  eram  dttrivit.] 


W I  pag.  1117.  (9)  Pag.  555.  Ed-  mifaua.  Oo)  Pag.  54*- 
(il)Rag.  114,    (n)Pag.  i96. 
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ANNO  1404.  quo  beatiffimus  nofter  Wiccamm 
©biit,  [TantA  repente  ruptis  limit  Has  irrnpit  Aqwmn  is* 
finent'tA  in  Ctntio,  qnaatA  nunquam  fwfat  illic  trite  vift,  . 
4j»a  fulmerfa  funi  ammdia  nnmert  &  prets*  excfjivti  nee 
plnmmode  dflevis  Anglfei  damn  /*&r,  fU  *i  fe&nr,  '^ 
landia,  Handria &  Hollandia,  per  Undarnm  excrements,  . 
snnumerdhil'tA  fenfis  M  P.endH  eo  asm  ]  Hypodigmacc  Nen* 
ftiU  per  The.  (13)  Jf Ulfinehtm. 

[RLGN  ANTE  Edwardo  I.  enmOseAHus  venter**, 
violent i a  exafperAtns,  hunt  (Cantii)  itaBnm  operaiff-t,  Ureq\ 
bominum+p  ee*nm  Adificiernm^ue  fir  Agent  dediffet,  ejr  Brom* 
hill  viculo  freefMtnte  pejfundato,  etiam  Rot  her,  q<4  hie  priut 
ft  in  OdAfinm  exoneravit,  aIvco  emtvie,  oflinmefue  obftrtxit,  . 
ncvo  in  Marc  aditu  compendie  per  Rhiam  aperte]  Camdenus 
in  Britannt£  Cant  to. 

QJJ  I  D  quod  Tnngres,  oppidulum  Lfodicnfe,  a  Marl 
pene  centum  milliaria  jam  re  mot  urn.  Mare  quondam 
adluere  opinaci  func  Viri  do&iliimi,  argumcnto  noo  uno 
perfuafif  14),  < 

N  EQJJ  E  noftra  aetas  caniic  hujufmodi  Exundatio*- 
nibus  :  Nairant  Novelix  Feb,  x7.  1713.  \n  EQ<xiay  plura 
Terra?  jugerum  millia,  per  milliaria  aliquot,  inter  Bark* 
ing  &  Pnrfieet,  evcrrts  obftaculis,  Maris  influxu  obruiV 

HiEC  de  Oceani  Gcrmanici  exundationibus :  Brit  an- 
nici  noftri,  &  Sabrint,  neque  pauciorcs,  neque  minores 
Gint.  Enimvero  vidimus  state  noftra  11th mum,  uno 
eodemque  Pedredi  fiuxu  &  refluxu  (Terr*  iuperficie 
prius  ab  Agricolts  femora)  dims,  fluviuraquc  vcteri 
curfu  relidto  novum  acquirerc:  hoc,  inquam,  unico  fluvii 
jflius  xftu  fadum  vidimus,  nulio  auxilium  prxbente 
vcl  Undas  adigente  Vent©. 

(14}  Pag.  5*4.  hJL  &*M**f*rt.  MDCIII.      (itfVffe**'*  Airthqvu*. 
t«VPaS* loz'  Af|»'«  Phyfico-Theological  Diftoujics,  169$.  pag.  169, 
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SABRING  fluminis  impulfu  fieri  probabile  eft 
Exundationcm  iilam,  qua  in  Agro  Monumctcnfi,  Parcc- 
cix  Nm6.  A.  D.  1607.  menfe  Januario  Aqu&  obrucren- 
tur:  Cujus  codem  Anno  publicata  Am  (15)  Hiftoriola. 

JOHANNE  rcrum  Anglic  Arum  potko  [Sulita  ejr 
improvifa  Aquarum  /nundatio  plurilus  in  loch  per  Anglian* 
faft*  eft,  unde  plures  homines  (ubmerfi  [unt,  ejr  domut  everf*, 
mixime  afud  Exceftrc  &  Sanctum  Ivonem  ]  Imagines  Hi 
(loriarum  Autorc  (16)  Kadulfo  de  Diceto.  [l5oft  diurinam 
malaciam,  mare  Vergivium,  adco  per  totam  hyemem, 
regnantc  tunc  Henrico  fecundo,  tcmpefiatibus  agitaba- 
tur,  uc  toro  illo  tcmporis  ipatio,  Navicula  nulla  ad 
Hiberniam  adpulfa,  de  reliquo  cerrarum  orbe  nihil  apud 
cam  inauditum.    Terror  hinc  univerlus,  tamquam  malo 
impendence  quodam  gravi,  dc  crlis  miflc.  Arcnarum  ag« 
geres,  in  Auftralid/w^r/*/,  quaA  Cataclyfmo  ablucbantur, 
Litora  fubverccbantur]  Giratdi  Cdmbrcnjts  (17)  HibtrnU 
expugnata. 

AT  6  quam  tcrribilis  ilia  tcmpeftas,  qua.  Maris 
Undam  in  Oceanum  Britannicum  impellente  Africo,  ita 
ille  turgebac,  uc  1  haros  ilia  celcbemma.  Eddiftont  ap- 
pcllata,  q  ix  fuir  e  rcgione  Plimuthx,  tamquam  in  con* 
temptum  A'.oli  tfefiunique  fabneata,  quafi  ludibrio  habitm 
fimul  cum  adificacorc  dirueretur.    Cujus  utique  ccm- 
pe  flat  is  in  hoc  noftro  Oceano  fi  non  eadem  vis  6c 
potcftas  cflb  videatur,  atque  illarura  in  prxdi&is  Occani 
Germanici  Exondatiombus,  propter   maj  -rem  ab  hifce 
ftragem  &  damnum  in  HolUndU  Zeehndia^  fa&am; 
Litotibus  hoc  nollris  rupibus  munitis,  quae  &  duriores 
&  altiores  quam  apud  Batavos  funt,  deberi  judico. 

TEMPESTATE5  Cut  argu  men  turn  hoc  conrl- 
ciam;  quae  in  Oceanis  Germanico  &  BjitA*nico%  noil r a 


(t5)  Lamentable  Neivs  from  Monmouthfhire.  (i6)  P»g.  710. 
(17) Cap.  XXXV. 
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Sc  patrum  mcmoria  Geviere,  &  dc  quibus  omnino  con* 
flat,  adeo  fuere  turbulence,  uc  ft  earum  aliqua:  ior 
Cherfonefum,  ad  hofce  dies  ufque  manencem,  recta  fa- 
iflenc  collineacx,  nullus  (uc  opiaor)cflec  dubitandi  locusv 
quin  a  tanta  vi  aufcrretur  Hlhmus:  &  cot  annOrucn 
ixcuVis,  quot  illico  dieentur,  revera  hoc  accidifle  ne- 
quaquam  improbabile  videtur. 

S I  N  ex  America  turbo  maris  aeftui  fupcrveniac,  mare,- 
ccelum,  omnia  mifcens,  omnia  confundens,  ac  li  nature 
inirarec  didblurio,  Cpofle  vero  haec  concurrere  nemo 
fana?  mentis  ibic  inficias)  En  caufam  huic  negocio  parem ! 

ALTERUM  hujus  Diflertationis  raembrum  jam 
aggrcdiamur,  &  fpeciatim  inquiramus,  utrum  exefa 
fucric  revera  baec  Cherfbnefus ;  annon.    Si  de  ejus  di- 
vidends modo,  qui  fieri  pofler,  conveniar,  magna  inde 
lux  cmanabit,  unde  argumenca,  quae  a  Viris  dodris- 
paftim  afferuntur,  adv  diviftonis  hujus  probabilicacem 
arguendam,  egregic  confirmabunturx  prarmulb  nempc- 
(quod  hadenus  fuic  defideracum)  Venco9  ejulque  ia 
elidendo  hoc  Jfthmo  virtuce  omnium  caufarum  maxima, 
tan  toque  negotio  (cum  cxteris)  pari.    Horum  ego  ar- 
gumdncorum  nonnuila  pcrfequar;  fed  leviter  tangam, 
utpote  ab  aliis  fufius  antehac  cra£ata» 

PRIMO,  Tcrrx  jugum  illud  notabile,  quod  Freto 
fubjieitur,  &  de  quo  fupra ;  quid  aliud  fibi  vulc,  quatm 
quod  eo  loci  Terra  olim  multo  akior  eflec ;  ac  Maris  ^ 
per  aliquot  annorum  millia  reciprocationibus,  ad  eum 
in  quo  nunc  eft  ftacum,  abluta  &  detrita  ?  Pnecipue,  fi 
advertamus  Regulam  banc  conftantem  &  perpetual  ve- 
ritacis  efle,  Maris  ic&.imum,  quo  m&git  Oceana-  fritter Id* 
bente  tritum,  (quantum  fattiur  ejus  durkics)  co  magis 
fianum.  rjr  aufuale  re  Mi. 

QUID  deinde  Rupes  in  Freci  -Litoribus  oppofitis, 
five  Montes  prxtupti,  albi,  ex  cadem  materia,  Calce 
mmirum  &  Alice  compofiti,  ad  fex  utrobique  miliaria,.. 
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ffl>I  Invicem,'  tamquam '^cflerx  refpondcn tes ;  quid,  in- 
Vvolunt,  mfi  olim  Uj&fhngi.  fe,  &  ablutione 
fhtcrpofitxdifrurtpi?' 


TDM,  apprimc'convcfiir  cum  ifthac  Cher- 
fonefi  Britannic*  opinione,  cradus   ilfius,  qui  hodie 
Itumnej-Mdrfh  appellatur,  ratio  &  ingenium.  Durante 
enim  Ifthmo,  cum  Oceani  fluxus  eo  tamquam  obice 
fifteretur,  xftuare  cum  ncccfle  crac,  atque  adeo  Terrain 
illam  Rumncivnftm,  utpote  planam  &  humilcm,  in  pro- 
pinquo  exundare.    Hoc  oftendunc  Oceani  Britannic^ 
Pluxus,  hodieque  hac  planitic  altiorcs,  aggere  fortilii- 
mo  &  magnis  fumtibus  afpulfi    Dcntes  item  oftendunt, 
atque  Ofiat;   five  Hippopotami  five  alius  cujufdam 
marini  animalis  (i8\  anno  1668,  Chartbami,  altirudine 
pedum  17,  dum  puteus  apcriretur,  eruta  :  at  luce  clarius 
ollendic  Anchora,  non  ica  pridem  ex  alto  loca  hxc 
circirer  effbfla.    Perrupto  autcm  Ifthmo  obiccquejam 
remote,  Ocearrf  unda  fubfidir,  a  Terra  ilia  recefiit,  in 
alveum  fe  contraxit ;  unde  qux  olim  /Eftuarium,  hodie 
Planities,  longa  viginti  milliaria,  lata  octo,  caque  fcr- 
tiliflima  bobus  faginandis  aptiflima  repcrieur. 

NO  VI SS I M  E,  fac  Cherfonefum  olim  fuifle,  Lu- 
pos,  aliaque  animalia,  generi  humano  inimica.  poffc 
hue  migrare*  conceptu  facilllmum  eft:  at  fi  ilia  non 
fuit,  navigiis  ea,  tamquam  ad  tuendas  &  confervandas 
coram  Species,  advchi,  fluke  cogicabimus? 

$J  E  QU  E  me  moratur,  quod  nulla  five  Latincrum, 
five  Grjcoram,  five  alius  cujufvis  populi  Hiftoria  Cher- 
foncfi  hujus  abruptx  mentionem  .  feehTe  pcrhibeatui ; 
Cquamvis  hoc  nequaquam  ex  omni  parte  verum : )  Die 
fodes,  Hiftoriae  quam  brevis  fit  aetas,  fi  ad  statcm 
mundi  comparctur.    A  rerum  initio  ad  primam,  qua: 

(\$)  Vide  CUriff.  Somneri  Diatribam  Cb*rtbam-News  appellatum  : 
Aaorpiu  Philofoph.  Na.  s7*.  Et  Clariff.  W*U*&  dc  hac  Chcrfoncfo  Dif- 
fcrUDoncra.  Aft,  Phil.  jfr..  2  75* 


{  <5ot  ) 

nunc  exftat  (i.  c  Hendoti)  Hiftoriam,  3f03  circiter 
anni  funt;  &  a  l?o*  Diluvio,  1800.  At  ram  immenfo 
tcmporis  1  patio  (quod  fiipra  jtinujmu  J  C  aufarum 
accidcre  poflint  tru^jyioLt ;  qUof^u^^x  iis  io  orbe  noftro 
fieri  mutationes,  nemo  tarn  cito  ftarucrc  debebic. 
DIX1  hoc  nrquaquam  ex  omntrfarH  vtrnm:  quid 

—  Pemtas  toto  etivlfa Britannos. 

[tfonnc  futdtis.  (inquic  eruditiffimus  &  Antiquitatum 
Britannic  arum  fcientiflfimus  (19)  Jpfy.  Twinus)  vocabulum 
[divifos]  habere  cam  vim  ut  figntfcat  ahfcijfionem  alicujmi 
ah  aliquot  Et  Antlorem  mire  gnarum  fignificatiortis  fuiffc, 
&  rcrum  antiquarum  maxime  pcritum,  &  bene  memo  rem 
fui>  Ad  hac  verba  Scrvius  [$>ui*  olim  juneta  fait  Orhi 
Britannia.]  Nihil  clarius  elle  poteft  ad  dcmonll rand  urn 
Ifthmi  hujus  divifioocm  veteribus  fuillc  notam.  Uc 
omnino  fruftra  die  PiJJius,  &  oimio  plus  v-n-o^wu  Sow 
*h$vu9  cxiftimctur,  cum  in  Fabcllis  AEgyptiacis  (quo 
nempe  iuac  opinioni  babeaiur  bonosj  cam  pom  volu- 
crit  ,  Li  "> 

CONCLUDIMUS  ergo  e^radiclis  fimul  acce- 
pti$,  Brit  ami  am  mn  jam  inde  db  initio  fiti(fe  Infulam , 
fed  ex  Pane-fnfula  fad  am:  id  que  ut  videtur,  4  Vento  t 
(avioribus  aliquo,  cum  Maris  *jln  concur  rente  &  Jfihmum 
perrumpertte.  % 

(1*)  De  rebw  MbiomicU,  ptg.  a*. 

.  J  3'w!  »>» 

v.      r.L  .7  xhoJ  :W  ,}0x 
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III.  ExtraBs  from  Mr.  Gafcoignc V  out  J/r.  Crab- 
Uip^  letters,  f ming  Mr.  Gafcoignc  to  have 
been  the  Mentor  of  the  Tclefcopick  Sights  of 
Mathematical  lnftrumentsy  and  not  the  French. 
#ji  W,  Perharn, Prebend  of  Windfor.  and* 
It.  Socl.  Soc.  r 

■•  .    !    ■  -     -  - '  .  ■  - 

J N  Monfm  de  U  Hire's  firft  Part  of  his  TaiuU  A- 
(Iron,  publilhcd  in   1687*  I   find   an  Invention, 
which  was  undoubtedly  our  Countryman  Mr.  Gsfr 
toegneY  afcrtbed  to  Monficur  Picard,  and  that  is,  the  ? 
A f plication  of  Teiefcofick  Sights  to  Agronomical  faftrn* 
menti.   Mr.  dt  la  Hires  Words  ard,  Paints  Mine  ah- 
nh-D.  Pi  card  infignis  Aflronomus,  a* que  in  eadem  Acade*  ^ 
mi  a  [Regia  Scientiarnm\  Sochts,  Dhftrarwn  erenas  ab  in* 
firumentis  fujiul/t,  eorumttue  loco  fub/iitnit  Telefcofia ;  q»d  . 
res  Preshjtis  &  Affofibns,  &c    In  which  Words  it  is  not 
indeed  cxprefly  (aid  that  Mr.  PicArd  was  the  Inventor 
of  this  way,  but  only  that  he  applied  Telefcopes.  But 
by  reaibn  it  implies  that  it  was  that  curious,  end  in- 
genious Gentleman  Mr.  P /cards  Invention,  and  it  is  id 
effect  claimed  as  fuch,  in  Monftenr  Auzonfs  Account 
of  the  Teiefcofick Micrometer \  in  the  I  hilof  Tranf  No.  xt* 
therefore  I  think  my  feif  in  Duty  bound,  to  do  that 
young' but  ingenious  Gentleman,  Mr.  Gafcoigne,  the 
Juftice,  to  aflert  his  Invention  to  him ;  by  reafon  all 
his  Papers,  that  by  the  late  ingenious  Mr*  Torweley's  . 
Diligence  could  be  picked  up,  ate  now  {together  with  > 

Mr.  Townctef*  own  Papers  J  in  my  Hands* 

-  • 

As  I 


(  6o4  ) 

As  for  the  Invention  of  the  Micrometer, -which  Mr. 
Auzcut  claims  as  his  and  Monfieuf  Vicard'sTX  Jhall  "fay 
little  to  it,  Mr.  Torvneley  having  fufficiently  prov'd  it  to 
be  Mr.  Gafccignc's,  ir\  the  fhiUj.TranfacJ'  No.  15.  Ami 
the  Uefcriptions  and  Draughts  of  that,  and  fome  Other 
Inftrurrtents  of  that  kind,  are  now  by  me,*!  MtPtwfi 
coign's  owri  Hand,  to'iconfirm  Mr.  Tcwhelejs  Accounr, 
if  occafion  were-    1  * :, 

•  ^nd.as  Mr. '  Qdfoo^e  Was  fjie  frft  *bat  meafured  the 
Diameters  of  the  Planets^  *  \£c.  by  a  Mkr6m'etey ;  I 
Ihall  prove  that  he  was  the  fir  ft  that  vpplid'fiiefMpick 
Sights  to  Agronomical  Inftrumcnts.  In  a  long  Letter 
tb  his- fagacious  Friend  Mr  Crahtrieto%  Jan.  15.  itfftf 
( wherein  he  defcribes  his  Micrometer*  and  fhews  his 
way  of  finding  the  Refra&ions,  the  j Moon's  Parallax* 
anb  how  he  meafured  .  the  Diameters  of  the  Planers) 
Mr.  Qafcoignc  tells  him  how  the  meafttringGlaffes,  which 
he  had  been  (peaking  of,  might  be  applied  to  a 
Quadrant.  If,  faith  he,  here  (that. is  in  the  Diftind- 
Bafe)  -you  plaet  -the  Scale  that  metres  — ,  er  if  here  am 
Hair  be  jet ,  that  it  appear  perfectly  through  the  Glafs — , 
jou  t»aj  ufe  it  in  a  guadrant,  for  the  finding  of  the  Alti- 
tude of  the  leafl  Star  viftble  by  the  PerfpecJive  wherein  it 
is.  If  the  Night.be  (o  dark,  that  the  Hair  or  the  Print- 
ers  of  the  Scale  be  net  to  be  (een,  I  place  a  Candle  in  a 
Lanthorn,  fo  as  it  caft  Light  fuficient  into  the  Glafs  * 
which  I  find  very  helpful  when  the  Moon  appear eth  not,  or 
it  is  not  otberwije  light  enough.  •*  v    » * 

In  another  Letter,  dated  on  Chriftmas  Eye  1641. 
(wherein  he  defcribes  the  Wheel  Work  of  his  Micro- 
meter, and  (hews  how  he  could  apply  it  to  the  taking 
of  three  Points ;  and  fpecifics  his  Obfervations  of  the 
Diameters  of  the  Sun  and  Moon;  and  mentions  a  Theory 
he  had  contriv'd  of  the  Sun ;  &c  and  faith  what  pains 
he  had  taken  in  the  Anatomy  of  the  Eye)  he  rells  Mr. 
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Crabtrle  how  he  had  applied  his  Tefefcopick  Sights  to 
a  Sextant.  Sairh  he,  Mr.  Horrox  his  Theory  of  the  Mocn 
/  /hall  be  fhortly  furni^ed  to  try.  For  I  m  fitting  my  Sex- 
tint  for  all  manner  of  Observations,  by  tiro  Perfpicills  with 
Threads.  And  alfo  I  am  confuting  my  Workman  ahout 
ibe  making  of  Wheels  like  /3,  y9l,e9of  f  Diagr.  3,  to  uje 
two  Glajfes  like  a  Setior.  If  I  once  have  my  Tools  in  rea- 
iinefs  to  my  Defire,! jhall  ufe  them  every  Night.  I  have  fitted 
my  Sextant  by  the  Help  of  the  Cane,  two  Glajfes  in  it,  and  a 
Thread,  fo  as  to  be  a  p  leaf  ant  Infirument,  could  Wood  and 
4  Country-Joiner  or  Workman  pleafe  me. 

In  another  Letter  (the  Date  of  which  is  worn  out, 
but  is,  in  Mr.  Crabtrle  s  Hand,  called  his  icth  Letter 
to  him)  be  faith,  /  have  given  order  for  an  Iron  gna~ 
drant  of  Five  Foot,  which  trill  give  me  the  IOOOJ&  Fart 
of  One  Degree,  Ivhich  jhall  be  furnifhed  like  my  firfl  Scale ; 
only  my  Workman  is  fo  *  throng  /or  my  Father,  that  I  fear 
it  will  not  be  finifhed  before  the  Eclipfe.  I  have  can  fed 
a  very  ftrong  huler  to  be  exa&ly  made,  and  intend  to  fit  it 
*ith  Cttrfors  of  Iron,  with  Glajfes  in  them  and  a  Thread, 
for  my  Sextant. 

To  thefc  I  could  have  added  many  other  Paflages 
of  the  like  Nature:  but  thefc  may  be  uifficienr,  to  (hew 
that  Mr.  Gafcoigne,  as  early  as  1 640,  made  ufe  of  Tc* 
iefcopes  on  Quadrants  and  Sextants,  as  well  as  in  his 
Invention  of  the  Micrometer. 

What  Commendations  thefc  Contrivances  got  him, 
and  what  Expectations  they  railed  in  fome  of  the  A- 
ftronomers  of  that  Time,  particularly  in  two  of  the  mod 
acute  of  that  Age,  Mr.  Horrox,  and  Mr.  Crabtrie,  may 
be  feen  in  the  fame  Mr.  Crabtric's  Letters  to  Mr.  Gaf- 
coigne, which  are  alio  in  my  Hands.  Some  Paflages  of 
which  1  (hall  recite,  and  at  the  fame  time  give  the  Society 
a  Taftc  of  what  thofc  curious  Letters  do  contain. 

t  This  Diagram  is  wanting  in  the  Letter^      ~*  A  Torljbif  Thrafe 
for  f*Uy  tmfhytd. 

A  a  a  a  a  In 
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Ik  Mr.  Crabtrlei  (ccond  Letter,  which  is  of  October 
30.  1640;  after  a  very  clear  Dcmonftration  that  tbe 
Solar  Spots  are  not  Planets  at  a  Diftance  from  the  Suit* 
but  fomething  adhering  to,  or  very  near  the  Suns  Bom 
dy :  and  alfo  after  a  no  lefs  clear  Demonltration  of  the 
Errors  of  Lansberges  Hipparchian  Diagram,  his  Lunar 
Parallax,  his  Doctrine  of  Edifies*  and  indeed  his  whole 
Lunar  Afironomy,  together  with  divers  oilier  curious 
Matters,  too  many  to  be  Ipecined  :  after  this,  I  fay.  Mr. 
Crabtrie  faith  thus,  Something  I  am  fure  you  were  telling 
me  concerning  a  way  of  obferving  the  Places  of  the  Planets 
hi  your  Ghffcs.  But  I  have  not  a  little  lamented  that  my 
Time  cut  me  fo  fhort^  when  1  was  with  yen,  that  I  could  not 
more  fully  ruminate  and  Mge/t  thofei  ftrange  Inventions 
which  youfhewed  me,  and  told  me  of.  My  Latitude  after  an 
unexpected  and  unacquainted  Journey ;  my  unpreparedmfs  for 
thofe  Cogitations  (not  intending  that  Journey  the  Day  lc- 
fore)  and  the  Multiplicity  and  Variety  of  the  tfovtltics  you 
Jhewed  me/fo  wholly  diftrafUd  my  Thoughts  into  Admiration, 
that  I  cannot  now  give  my  Meditations  any  reafouahte  Ac- 
count of  what  I  (aw  :  but  mufi  intrcat  you,  in  a  few  Lines* 
to  rub  up  my  Memory,  and  tell  me  again  what  you  /hewed  me, 
and  the  Extent  of  thofe  yodr  Inventions*  Which  I  deftrey 
that  I  might  conftdtr,  and  rejoice  to  conftder*  how  much 
and  wherein  Urania;  Structure  will  grow  to  Perfeclion  by 
yaw  Aft/lance :  and  that  ( rrhat  in  me  lies)  1  may  help  you 
to  remember  when  and  wherein  your  Inventions  and  Observa- 
tions will  be  of  mo  ft  ufe.  I  Jhfitdd  alfo  dt ft re  you  to  inform 
me  what  Eigne fs  of  a  Quadrant  you  conceive  to  be  lar&e 
enough  for  Obfervation  with  your  Devices.  For  I  am  ere 
long  going  to  Wigan,  it  Miles  from  hence y  where  much 
Brafs  is  caftl  and  then  I  could  fee  whether  I  could  frocure 
fuch  an  one  cafl.  Tou  told  me  (as  I  remember)  you  doubted 
not  in  time  to  be  able  to  make  Obfervations  to  Seconds.  I can- 
not but  admin  it  and  yet,  by  what  I  faw,  believe  it :  but  long 
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to  have  fome  farther  Hints  of  your  Conceit  for  that  Pur- 
pofe.    One  Means,  I  think,  you  told  me  was,  by  a  ftngfe 
Clafs  in  a  Cane,  upon  the  Index  of  your  Sextant,  by  which 
([as  I  remember)  you  find  the  exa-l  Point  of  the  Suns  Rays* 
But  the  vcay  how,  I  have  quite  forgot  tin,  and  much  Jefire. 
Tour  Devict  for  the  exacl  Divifion  of  a  J^isairan',  by  divi- 
ding 1 1  Degrees  into  10  Parts,  I  did  then  under  ft  and,  but 
do  net  now  fully  remember.    If  it  might  not  be  too  much 
Trouble  to  you,  I  Jhould  intreat  you  to  give  me  fuch  a  Paper • 
Demcnftration  thereof  as  you  [hewed  me,  and  two  or  three 
Lines  plainly  of  the  Z)fe  thereof  how  to  find  thofe  fmall 
Parts.    I  loft  the  little  Paper,  wherein  I  noted  the  Moons 
Diameter,  which  we  olfctved  when  I  was  with  you :  I  pray 
you  (end  it  me,  if9  &c. 

/  cannot  conceal  how  much  I  am  t ran/ported  beyond  my 
felf  with  the  Remembrance  (of  that  little  I  do  remember)  of 
thofe  admirable  Inventions  which  you  (hewed  me  when  I  was 
with  you.  I  Should  not  have  believed  the  World  could  have 
afforded  fuch  exqutfite  Rarities,  and  I  kno'v  not  how  to  pint 
my  longing  Defircs,  without  (ome  further  Tafte  of  thefe  /<r- 
letled  Dainties-  Happier  had  I  been,  had  I  never  known 
\here  had  heen  fuch  Secrets,  than  to  know  no  more,  hut  only 
that  there  are  fuch.  Of  all  Defircs  the  Defire  of  Knowledge 
is  mo  ft  vehement,  mo  ft  impatient :  and  of  all  kinds  of  Know- 
ledge y  this  of  the  Mathematicks  affects  the  Mind  with  mo  ft 
intenfe  Agitations.  I  doubt  not  but  you  can  experimentally 
witnejs  the  Truth  hereof,  and  one  time  or  other  have  been  no 
Stranger  to  fuch  Thoughts  as  mine.  And  therefore  although 
Mode/ly  would  forbid  me  to  re  que  ft  any  thing  {until  you 
give  me  leave')  but  what  you  pleafe  voluntarily  to  impart^ 
yet  the  Vehemence  of  my  Defire  forceth  me  to  let  you  know 
how  much  I  defire,  and  how  highly  I  (hould  prize  Any  thin£ 
that  you  Jhould  be  pleafed  to  communicate  to  me  in  thofe 
Optick  Practices.  Could  I  purchafe  it  with  Travel,  or  procure 
it  for  Gold,  I  would  not  long  be  without  a  Tclcfcopc  for  eh- 

A  a  a  a  a  z  ferving 
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ferving  fmall  Angles  in  the  Heavens  ;  nor  want  the  Ufe  of 
your  other  Device  of  dGlafs  in  a  Cane  upotojhe  moveable 
Ruler  of  jour  Sextint'Xas* 7f remember)  for  helping  to  the 
exit?  Point  of  the  Snni  Ftofs:  '  ^%Jmn^yjiuM%^ 
Thus  was  the  mod  ingenious  Mr.  trahtrte  transport- 
ed with  Ma  Gafcoignc's  Devices,  although  ac  that:  time 
far  lefs  perfecV  than  they  w^re  ra  a  {horr  Time  after. 
And  no  lefs  affeifted  was  the  i n conbpa r able  /f<frroxy  as 
Mr.  Crabtrie  fets  forth/  in  his  third  fong  Letter  of  Dec. 
% 8.  1640.  which  hath  thc(e  Words,  My  Friend Mr.Hot- 
rox  profefjeth,  that  little  Tduch  which  I  gave  him  of  jour 
Inventions y  hath  ravijhed,  his  Mind  quite  from  it  felf,  and 
left  him  in  an  Ex)afie  Jet  keen  Admiration  And  Amazement. 
I  be  fetch  you,  Si  rt  flack  not  your  Intentions  for  the  per feeling 
of  jour  begun  Wonders.    We  travel  with  Defire  till  we  hear 
of  jour  full  Delivery.    Tou  have  our  Fetes,  our  Hearts,  and 
our  tlands  jhoutt  not  he  vanity,  if  we  could  further  yon-. 
And  then  after  many  curious  Matters'  ("which  Would 
take  up  too  much  of  the  Societies  time  to  relate  J  he 
thus  proceeds,  Tour  Diagrams  for  Pcrfpcftives  I  have  view 
ed  again  and  again,  and  cannot  fufUciently  admire  your  inde- 
fatigable induflry,  and  profound  Ingenuity  therein.    I  am 
much  affefted  with  the  Symbolical  ExprtJJions  of  your  De- 
mo nji  rations*    I  never  ufed  them  before  (but  I  will  Jo)  yet 
I  underfiand  them  all  at  the  Jfrfi  Sight,  and  fee  well  the 
Truth  of  your  Demonfi  rat  ions. 

To  thefe  I  (halt  only  add  one  Pafiage  more,  and  this 
becaufe  it  (hews  fbme  other  of  Mr.  Oafccirne's  exqui- 
fite  Contrivances,  or  at  leaft  the  Accuracy  of  what  are 
mentioned ;  and  that  is  in  Mr.  Crabtric's  Letter  of  Dec: 
$.  1 641.  at  the  Beginning  of  which  he  fakh,  Thatwhick 
you  give  me  a  full  ProjecJion  of  was  above  my  Hope* 
and  if  the  Screws  keep  an  exaci  Equality  of  Motion  forward 
in  each  Revolve,  it  is  a  mofi  admirable  Invention;  and 
with  the  other  Accommodations,  I  had  almofi  JaiJ  without 

•        •  • 
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Compare.^  But  that  the  DruiHont  of  4  Circle  jhould  be  me** 
fared  to>  Seconds,  without  the  Limb  of  an  Inftrument,  or 
thai-  Dijtances,  Altitudes,  Inclinations,  and  Azimuths  jhould 
he1  taken  all  at  one  Moment,  without  the  Limb  of  an  In- 
ftrument likewife,  and  each  to  any  required  Number  of  Parts  i 
or  that  the  Diameter  of  Jupiter  jhould  be  proje&ed  in  Juch 
prodigious  Meafures  as  you  [peak  of,  tkc'were  enough  to  s* 
muff  and  amaxA  all  the  Mathematicians  in  Europe,  and 
may  indeed  be  rather  a  Subject  of  Admiration  than  Beliefs  to 
any  that  hath  not  known  jour  former  Inventions  to  exceed 
Vulgar      had  almoft  fold  Humane}  Abilities.    And  for  my 
Part,  I  mufl  confe/s  Modefly  fo  checks  my  ambitious  Vefircs) 
that- 1  dare  fearce  hope  juch  Miracles  (hould  ever  be  produced 
in  rtal  Pra&tce  to  fucb  Exaftncjs.   Then  ftp  give  the 
Society  a  further  Tafte  of  tbofe  Letters )  follows  an 
Account  of  the  Agreement-  of  Mr7  Horroics  Theory 
of  the  Moon  with  Mr.  Gafcoignes  ObferVations ;  and 
alfo  very  curious  Ratiocinations,  and  a  Difquifition 
about  finding  the  Parallax  of  the  Sun  and  Moon,  and 
their  Diftancc  from-  the  Earth.   In  which  he  cenfurcs 
Morinus's  &nggs,  &c.  and  then  faith,  that  no  Man  that 
hath  written  of  the  Diagram  [of  Hipparchus]  under/tood 
it  fuilyi  or  defcribed  it  rightly,  but  only  Kepler  and  our  Hor-t 
rox*  for  wbofe  immature  Death  [which  was  fuddenly,  and 
about  the  Age  of  35.]  there  is  yet  jcarca  a  Day  which  // 
fafs  without  jome  Pang  of  Sorrow. 

Thus,  among  manyyj  have  related  forneoC  thc*Haf- 
fages  of  Mr.  Gafcoignes  and  Mr.  Crabtrie's  Letters  tela-: 
ting  to  Tckfcopick. Sights.   From  whence  it. is  very  ma- 
nifeft,  that  long*  before  the  French  Gentleman's  .Claims,* 
our  Countryman  Mr.  Gafcoigne  had  made<ufe  of  thofci, 
Sights  in  his  Aftronomical  Inftruments ;  particularly  in 
two  or  more  Sorts  of  Micrometers  (as  I  plainly  find)  > 
and  in  his  Quadrant  and  Sextant.    And  had  it  plealed  t 
God  to  have  giveo  him  a  longer  Life*  we  might  have  ex. 

pecked* 


pcded  greater  things  from  bis  pregnant  and  (agacious 

Wit.  For  he  was  fcarce  zo  Years  of  Age  when  he  held 
thefe  Correfpondencies  with  Mr.  Crabtrie.  And  at  the 
Age  of  x}.  he  was  killed  at  M*r(lon-Motr-BAttlet  on 
July  x.  1644  fighnn8  for  King  Charles  \.  His  Father 
was  Htnn  Gtfcolgnc  Efq;  of  MUMetoa,  between  Utds 
and  Wakefield.  . ., 


IV.  ^»  Attempt  towards  the  Improvement  of  tht  Me* 
•  thod  of  approximating,  in  the  Extraction  of  the 
flfyott  of  Equations  in  Numbers.   <By  Brook  Tay- 
lor, Secretary  to  the  %oyal  Society. 

IN  Phil.  Trdn.  No.  ziq.  Dr.  Halley,  now  Secretary  of 
the  Royal  Society,  has  publiih'd  a  very  compendious 
and  ufeful  Method  of  extracting  the  Rootiof  affected 
Equations  of  the  common  Form,  in  Numbers  This 
Method  proceeds  by  atfuming  the  Root  defucd  nearly 
true  to  one  or  two  Places  in  Decimals  ( which  is  done 
by  a  Geometrical  Conftruction,  or  by  lome  other  con- 
venient way)  and  correcting  the  Afliimption  by  com- 
paring the  Difference  between  the  true  Root  and  the 
affiimcd,  by  means  of  a  new  Equation  whofc  Root  is 
that  Difference,  and  which  he  fliews  how  to  form  from 
the  Equation  propofed,  by  Subftitution  of  the  Value 
of  the  Root  fought,  partly  in  known  and  partly  in  un- 
known Terms. 

In  doing  this  he  makes  ufc  of  a  Table  of  Products 
(which  he  calls  Speculum  Analyticum,)  by  which  he  com 
putesthe  Coefficients  in  the  new  Equation  for  finding 
the  Difference  mentioned.    This  Table,  I  obferved, 
was  formed  in  the  fame  Manner  from  the  Equation 

pro- 
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propos'd,  as  the  Fluxions  are,  taking  the  Root  fought 
tor  the  only  flowing  Quantity,  its  Fluxion  for  Unity, 
and  after  every  Operation  dividing  the  Product  fuccef- 
fively  by  the  Numbers  i,  x,  3,  4,  &C+  Hence  1  Coon 
found  that  this  Method  might  eafily  and  naturally  be 
drawn  from  Cor.  1.  Trap.  7.  of  Thy  Met  bo  Jut  Incremtnto* 
rum,  and  that  it  was  capable  of  a  further  degree  of  Ge- 
nerality ;  it  being  Applicable,  not  only  to  Equations  of 
the  common  Form,  (v/str  (uch  as  confift  of  Terms  where*, 
in  the  Powers  of  the  Root  fought  are  pofitivc  and  inte- 
gral, without  any  Radical  Sign)  but  alio  to  all  Expref- 
ftons  in  general,  wherein  any  thing  is  propofed  as  given 
which  by  any  known  Method  might  be  computed;  if\ 
vice  versa,  the  Root  were  confider'd  as  given  :  fuch  as  are 
all  Radical  Exprcfiions  of  Binomials!  Trinomials,  or  of 
any  other  Nomial,  which  may  be  computed  by  the  Root 
given,  at  lead  by  Logarithms,  whatever  be  the  Index  . 
of  the  Power  of  that  Nomial ;  as  likewKe  Ex  pre  11 10ns  of 
.Logarithms,  of  Arches  by  the  Sines  or  Tangents,  of  ■ 
Areas  of  Curves  by  the  Abfc/ffas  or  any  other  Fluents, 
or  Roots  of  Fluxional  Equations,  &e. 

For  the  fake  of  this  great  Generality,  it  may  not  be 
improper  to  (hew  how  this  Method  is  derived  from  the 
fore  fa  id  CorblUrj,  '  Therefore  sand*  being  two  flowing 
Quantities  (whofe  Relation  to  one  another  may  be  exv 
preft  by  any  Equation  whatfbever)  by  this  Cortllary* 
while  z,  by  flowing  uniformly  becomes  z-\-vt  x  will 

X  X  X 

become  x  A  rv-f       .'-v-P  =-r:      +  &c* 

1*       r.*V  1.2.3*' 

xv       ivx        x  vz 

or  x  ^  1  1  1-  tjru  for  s.  putting  1. 

I       i  x*      1.1.3  . 

Hence  if  y  be  the  Root  of  any  Expreflion  formed  of 
f  and  known  Quantities,  and  fuppofed  equal  to  nothing,^ 

and 
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-  and  "«  be  a  part  of  y,  and  x  be  formed  of  z  'and  thie 
known  Quantities,  in  the  fame  manner  a$  the  Expreffion 
made  equal  to  nothing  is  formed  of  j ;  and  let j  be  equal 
to  z  -\-1t1  the  difference  v  will  be  found  by  Extracting 

the  Root  "of  this  expreffion  x  +  —  :-J-  < —  -|  

1       1 .x      1  . t .  3 

<         =-  o.  For  in  this  Cafe  z  being  become  z  -f-  v-=y, 


x  v* 

xt  which  is  now  become  x  4-  x«H  \- 

a 

muft  become  equal  to-nothing. 

x  V       xt/1        i  V5 

' The  Root  v  in  the  Equation  x  -1  1  1  

*  '  1      i.x  i.x.3 

.^-  &c.  =  o,  is  to  be  found  upon  the  Suppofition  of  its 
being  very  fmall  with  refpedt  to  z,  fas  it  muft  be,  if 
z  be  taken  tolerably  exadl)  by  which  means  the  Terms 

—  ~\  j-  &e.  may  be  neglected,  upon  ac- 

1.1.3      1,1.3. 4 

count  of  their  fmallnefs  with  refped  to  the  other  Terms, 

fo  as  to  leave  the  Equation  x  +  —  4-- — =0,  for 

x  i.x 

finding  the  flrft  approximation  of  v. 

By  extracting  the  Root  of  this  Equation,  wc  have 

x1       IX       X  , 

v  =  V  -  —  —  —  — •  That  is. 


Firit,  ✓  —  — —  — if  x  +  x  v-]  =  a 

XXX  X 
X  2.  X         x  XV 

Sec.  V  —  ^  if— x  +  xv-f  =0. 

a,  *        *  Xr.. 

Thirdly 
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x  x1        IX  .       .  , 

3.  —  — V  ---  —  — ,  if  x  —  x  t^-J  ,  &c.  ==  o.  . 

4.  Vtz  ^  :.,  if  —  *~  **H  ,0V.  =  0. 

*  *  *  *  •  

This  approximation  give*  v  exa&CP  twice  as  many 
places  as  there  are  true  Figures  in  z,  and  therefore  tre- 
bles the  number  of  true  Figures  in  the  Expreffion  6f  7  by 
z  +  v,  which  may  be  taken  for  a  new  Value  of  for 
computing  a  fecond  v,  fecking  other  VaJues  of  x,  x,  *, 
&c .  Tho'  when  %  is  tolerably  cxa<3  (which  it  may  be 
efteem'd  when  it  contains  two  or  three  or  raore  true 
Figures  in  the  Vahie  of  y,  according  to  the  Number  of 
Figures  the  Root  is  propofed  to  be  computed  to,)  the 


Calculation  may  be  rcftor'd  without  fo  much  trouble, 

 :c—  - 


only  by  taking  <S  —  +  — .  — 


X*     ,    XX  XX     ,  X  x 


xl     »   1 X 

ire.   inftcad   of  V  —  x  —  taking  every  time  for  v 

X*  X 

its  Value  laft  computed.  ,  „ 

;/xvl 

From  the  fame  Equation  x  +  *  v  -)  ^  «  

x  1.1.3 

JU       =0,  may  be  gathered  alfo  a  rational  Form,  vi^ 

—  X  in' 

v  =  ^—  For  neglecting  the  Terms  &c. 

x  x  1.1.3 

XX 

—  x  — •  X 

we  have  v  =  r  which  is  nearly  =  >  There- 

*H  v 

x 

—  x 

fore  in  the  Divifor  inftead  of  v  writing  — :  we  have 

Bbbbb  *  more 
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more  exaftly  v  =e  7~*  m  ,  chat is 

MX  

31  —  "I  ■» 

&  * 

••   1 ' 

—  X  X  V 

I*    ■  '»':.  -«  when  *  4-  *  <H  cfc.  =s  o. 

~  .   

%  X 

m 

X  XV1 

a.  1  r    1 ..  ,  when —  x  +  *  v  A  &c,  =r  o. 

*H — - 

*  .  *  V 

3-         — ,  when? —  iv-j  <Jv.  =  o. 

,  X  X  % 

%  x 

4*  — ,  wljcn  —  x —   e£v.  =  a 

.         ,    XX  -  •  1 

%x 

30ms  Formula  will  alfo  triplicate  the  number  of  true 
Figures  in  z.  And  the  Calculation  may  be  repeated,  af- 
ter every  Operation,  taking  for  a  Divifor  *  +  —  v  + 

":  ,:  *  *•  .  ■ 


4  h  tfr.  inftead  of  x  -\  


i  .x.  3     x  .1.3 .4  ax 

Dr.  has  fully  cxplain'd  the  manner  of  ufingboth 
thefe  Formula's  in  Equations  of  the  common  Form ; 
wherefore  I  (hall  be  the  fliorter  in  explaining  two  or 
three  Examples  of  another  fort. 

Ex.  I.  Let  it  be  propofed  to  find  the  Root  of  this  li- 
quation f  +       -f  j  —  16  =  o.    fn  this  Cafe,  for 


y  writing  z,  and  for  o  writing  *,  we  have  **  +  i| 
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+  &  —  16=  x.  Whence  by  taking  the  Fluxions, 
we  have  «==xV'xx*Xfc>  +  ip^1  4-  i.  and  *  — 
* *  *  X  8  —  4^  *x  x  For  fiflding 

the  firft  Figures  of  the  Root;,  for  V  x  take  ±,  and  we 

have  the  Equation  ;l  +  n'*  +  r  — 16  o,  which  being 
expanded  gives  f+if  +  %f  +  2X  ,  _  M5  _  G. 

By  this  Equation  I  find  that  for  the  firft  fuppofition 
we  may  take  z  =  x.  Therefore  in  order  to  find  t/,  let 
us  now  make  V  *,  =  f ,  (which  is  nearer  than  before) 

and  we  have  x  =  z,x  +  %\i  +  *  _  16  ==^~£llK_i4 

=  5'  — 14=  —  4,48;  *  =  10, 66}  »  =4.7*.  Whence 

by  the  fecond  rational  Form «  =  ~- 

,    i0>66  +  x4,4* 

x  x  10,66 

=  of  38 ;  which  muft.be  too  big,  becaufe  f  <  ✓  x,  and 
therefore  will  require  a  larger  Value  of  y  to  exhauO;  the 
Equation,  than  where  V  3  is  exa&.  For  the  fecond  fup- 
pofition therefore,  let  us  take  z  =  7,  3,  and  make  V  a 
=  1, 414x136,  and  by  help  of  rhe  Logarithms  we  fliaJI 
have*2  +  i|  2  =  13, 47294, whence *=  —  o,xx70$; 
*  =  14*  934*9»  anc*  *=  $  «  '8419.  Hence  by  the  %d. 

irrational  Ftrmula  v : 


5, 18419*^  5,18419 


5,18419  =  °'  01  *l6'  Which  glVCS *  =  *  +  *  = 
x,  3 15 16,  which  is  true  to  fix  Places.  If  you  defire 
it  more  exa&  than  to  the  extent  of  the  Tables  of 
Logarithms*  taking  s&  =  x,  31 516  for  the  next  fuppo- 
fition, the  Calculation  mud  be  repeated  by  computing  of 

u+  ilVa  to  a  fuflicient  number  of  Places;  which  mufl 
be  done  by  the  Binomial  Series,  or  by  making  a  Loga« 

B  b  b  b  b  x  rithm 
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ritfirfi  on  purpbfc,  true  to  as  many  places  as  are  ticccf- 
fary,  ; 

Ex.  II.  For  another  Example,  let  it  be  required  to  iind 
the  Number  whofe  Logarithm  is  o,  x9»  fuppofing  we  had 
no  other  Table  of  Logarithms  but  Mr.  Sharps  of  200  Lo- 
garithms to  a  great  many  places.  This  atiounts  to  the 
refolving  this  Equation  /j  ==  o,  19,  or  Vy  —  0^  x9  =  0. 

Hence  therefore  we  have  x  =  Ix  —  o,  X9,  *  s=a  —    (  a 

being  the  Modulus  belonging  to  the  Table  we  ufe,  tv*. 

o,  4341944819,        *  =  ~>  i=~T>  *'=  —j- 

cJv.  In  this  Cafe  becaufe  *  has  a  negative  Sign,  changing 
the  Signs  of  all  the  Coefficients,  the  Canon  for  V  will 
be  found  in  the  fourth.  Cafe,  which  in  the  irrational  Form 

•  *v 

gives  v •  =     — v-  -] — rr*  —  h-v3  — 


*        *         x        x .  3  *         x  .  3  *  4  * 

2  /  S  —  O,  $8  XV5  IZA 

=*  -  v*V+  —  x*,+  — 

4  3*  4^ 


H  ;  dr.  In  this  Cafe  to  avoid  often  dividing  by  z,  it 

will  be  moft  convenient  to  compute  — ,  Which  is  got 


from  this  Equation  —  ==  1  —  V  1  +  %lz  —  °»  *8  j_ 
^  a  1  4  .  1 

XVJ        %  V*        %  Vs 

— :  —  — -  H  &c.  The  neareft  Logarithm,  in 

3  v      4         5  *y 

the  Tables  propofed,  to  the  propofed  Logarithm  o,  19 
is  o,  1900346114,  its  Number  being  1,  95.  Therefore 
for  the  firft  fuppofition  taking  *  =  1,  o^,  we  have  x 
(=      —  o,  X9  ==  o,  1*00346x14  —  o,  X9  )  = 

0,0000 
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0,000034*1 14, and xU—  °-  ?8  =  °'0OO0^ltl3  = 

4  0,4541944819 
o,  000159391 39.  and  1  +  *  _  x<  oooi  f  9. 

if 

391J9.  Whence  for  the  Mrft  approximation  we  have 
v-   

—=1  w  Vi,  00015939139=  — o,  00007969247, 

and  v  =  —  o,  00015^4003%,  and  y  =  *  v  = 
i,949844599*8'   Which  is  true  co  eleven  places,  and 

may  eafily  be  -corrected  by  the  -Terms  i-^  cfc.  which  I 

3  * 

leave  to  the  Readers  curiofiry. 

Being  upon  the  Subject  of  Approximations,  it  may 
not  be  amift  to  fee  down  here  two  Approximations  I  have 
formerly  hit  upon.  •  The  one  is  a  Series  of  Terms  for 
exprefling  the  Rdot  of  any  Quadratick  Equation ;  and 
the  other  is  a  particular  Method  of  Approximating  in  the 
invention  of  Logarithms,  which  has  no  occafion  for  any 
of  the  Transcendental  Methods,  and  is  expeditious  e- 
nough  for  making  the  Tables  without  much  trouble. 

A  general  Series  for  exfreffing  the  Root  of  any  Sjtmdrithk 

Equation. 

Any  Quadratick  Equation  being  redue'd  to  this  Form 
xx  —  mqx  -\-mj  =  o,  the  Root  x  will  be  expreft  by 
this  Series  of  Terms.  . 

~~~~  —  2r 

y 

-t-D  x  t" —  &c*  Which1  muft  be  thus  interpreted. 

1.  The  Capital  Letters  A,  B,  C,  &c.  ftand  for  the 
whole  Terms  with  their  Signs,  preceding  thofe  wher«- 

in 


'<«■*•■) 

f 

in  they  are  found,  as  B  =  A  x  m*  • 

1 

a.  The  little  Letters  4,  bt  c,  &c.  in  the  Divifors,  are 
equal  to  the  whole  Divifors  of  the  Fradion  in  the  Terms 
immediately  preceding ;  thus  b -==./"  —  a; 

For  an  Example  of  this,  let  it  be  required  to  rind 
V  a.  Putting  V  a  =  x  +  i»  we  have  x2  a  x —  l  = 
o,  which  being  compared  with  the  general  FormuU,  gives 

m  q  —  a,  and  m  y  =  —  i :  therefore  for  m  raking 

—  i,  we  have  q  =  a,  and  7  =  1,  which  Values  fiibfti- 

tuted  in  the  Series  give  x  =  *  —  ^-~g  —  ax  J'x>4 

i  ■  ;  ^ 

~  a  x*  X34X1154""  x  x6  X34XH54XiUI7J4* 
The  Fradions  here  wrote  down  giving  the  Root 

true  to  twenty  three  Places. 

A  new  Method  of  confuting  Logarithms. 

This  Method  is  founded  upon  thefe  Confiderations. 

i*  That  the  Sum  of  the  Logarithms  of  any  two  Num- 
bers is  the  Logarithm  of  the  Product  of  thbfe  two  Num- 
bers Multiplied  together. 

a.  That  the  Logarithm  of  Unite  is  nothings  and 
<onfequently  that  the  nearer  any  Number  is  to  Unite, 
the  nearer  will  its  Logarithm  be  to  o.  \dlj.  That  the  Pro- 
duct by  Multiplication  of  two  Numbers,  whereof  one 
is  bigger,  and  the  other  lefs  than  Unite,  is  nearer  to  U- 
nite  than  that  of  the  two  Numbers  which  is  on  the  fame 
fide  of  Unite  with  its  felf ;  for  Example  the  two  Num- 
bers being  7  and  f,  the  Product  j  is  lefs  than  Unite, 
but  nearer  to  it  than  which  is  aifo  lefs  than  Unite. 
Upon  thefe  Confiderations,  I  found  the  prefent  Ap- 
proximation; 
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proximatton ;  which  Will  be  beft  explained  by  an  Ex: 
ample  Let  it  therefore  be  propofed  to  find  the  Re- 
lation of  the  Logarithms  of  a  and  of  io._fn  order 

tbthis, Itake  twoFradions  '-^and  -,  viz.      and  «f 

IOO       10  10  io 


whofc  Numerators  are  Powers  of  %f  and  their  Denomi- 
nators Powers  of  10;  one  of  them«being  bigger,  and 
the  other  lefs  than  1.   Having  let  thefe  down  in  Deci- 
mal Fractions  in  the  fird  Column  of  the  Table  annexe, 
againft  them  in  the  (econd  G>lumn  I  fet  A  and  B  for 
their  Logarithms,  cxprefling  by  an  Equation  the  manner 
bow  they  are  Compounded  of  the  Logarithms  of  i  and 
|o,  for  which  I  write  /  a  and  /  to.   Then  Multiplying 
the  two  Numbers  in  the  firft  Column  together,  1  have 
a  third  Number  1, 024,  againft  which  I  write  C  for  its  - 
Logarithm,  exprefling  like  wife  by  an  Equation  in  what 
manner  C  is  formed  of  the  foregoing  Logarithms  A  and  B. 
And  in  the  fame  manner  the  Calculation  is  continued ; 
only  obferving  this  Compendium,  that  before  1  Multiply 
the  two  lad  Numbers  already  gor  in  the  Table,  I  confi-- 
der  what  Power  of  one  of  them  mud  be  u(ed  to  bring 
the  Product  theneared  to  Unite  that  can  be.    This  is 
found,  after  we  havegone  a  little  way  in  the  Table,  only 
by  Dividing  the  Differences  of  the  Numbers  from  Unite 
one  by  the  other,  and  taking  the  Quotient  with  the  near-  - 
eft,  for  the  Index  of  the  Power  wanted.   Thus  the  two  * 
lad  Numbers  in  the  Table  being  o,  8  and  1, 014,  their  > 
Differences  from  Unit  are  o,  2co  and  0,  02 4;  therefore 

gives  9  for  the  Index;  wherefore  Multiplying  the 

ninth  Power  of  1, 024  by  o,  8,  I  have  the  next  Number 

°f  99^3  5103 14x9,  whofe  Logarithm  is  D  =  9  C  -j-  B. 

In  feeking  the  Index  in  this  manner  by  Divifton  of  the 

Differences,  the  Quotient  ought  generally  to  be  taken 

with  t 


1 
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with  the  lcaft :  but  in  the  prefent  cafe  it  happens  to  be  the 
moft,  becaufe  inftcad  of  the  Difference  between  o,  8-and 
i,  we*  ought  ftri&ly  to  have  taken  the  diflerence^tweci* 
the  reciprocal  i ,  i  5  and  1 ,  which  would  have  given  the  In- 
dex loj  and  that  would  be  too  big,  becaufe  the  Produd 
by  that  means  would  have  been  bigger  thgn  1,  as  1,014 
is.  Whereas  this  Approximation  requires  that  the  Numbers 
in  the  firft  Column*  be  alternately  greater  and  lefs  than 
1,  as  may  be  feen  in  the  Table. 

When  I  have  in  this  manner  continued  the  Calcula- 
tion, till  I  have  got  the  Numbers  fmall  enough,  I  {up- 
pofe  the  Jaft  Logarithm  co  be  equal  to  nothing.  Which 
gives  me  an  Equation,  from  which  having  got  away  the 
Letters  by  means  of  the  foregoing  Equations,  I  have 
the  relation  of  the  Logarithms  propofed.  fn  this  man- 
ner if  i  fuppofe  G  =  o,  \  have  1136/2  —  643/10  =  0. 
Which  gives  the  Logarithm  of  2  true  in  feven  Figures,  and 
too  big  in  the  Eighth  ;  which  happens  becaufe  the 
Number  correfponding  with  G  is  bigger  than  Unite. 

There  is  another  Expedient  which  renders  this  Cal- 
culation ftill  (liortcr.  It  is  founded  upon  this  Confuta- 
tion, that  when  x  is  very  fmall  1  -fx!"  is  very  nearly 
1  -f-  n  x-  Hence  if  i  +  at,  and  1  —  *  are  the  two  lad 
Numbers  already  got  in  the  firft  Column  of  the  Table, 

and  their  Powers  1  +  x|*and  1  —  zj1*  are  (uch  as  will 

make  the  Product  1  +x|"  x  1  +  zf  very  near  to  Unite, 

m  and  n  maybe  found  thus:  1  -f  x'r—\  -f-  m x,  and 

1  —  z*  zzz  1  —  nz>  and  confequently  1  -f-  x|"  x  1  —  *P 
3=  1  -|-  m x  —  n z  —  m nz  x,  or  ( neglecting mn  z x)  1  + 
mx  —  n  z- Make  this  equal  to  i,  and  we  have  mxn  :: 

z ix : :  /  1  —  zi  1 1  4-  #•  W  hence  x  1 1  —  z  +  zl  1  -\-  x 
—  o.  To  give  an  Example  of  the  Application  of  this, 
let  1,  c?..|  and  0,99035:1  be  the  laft  Numbers  in  the 
Table,  their  Logarithms  being  C  and  D.    Then  we  have 

1,014 
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1  have  computed  this  Table  fo  far.,  that  the  Reader 
may  ice  in  what  manner  this  Method  Approximates ; 
this  whole  Work,  as  it  appears,  cofting  a  little  more  than 
three  Hours  time. 


V.  Troprietates  qu<tdam  fimplices  Sedtiortum  Coni- 
carum  ex  natura  Focorum  dedutl* ;  cum  Theore- 
mate  general*  de  Vtribus  Centripetis  $  quorum  ope  Lex 
Virtum  Centripetarum  ad  Focos  Settionum  tenden- 
tiumy  Veiochates  Corporum  in  tilts  reVohentium, 
<r  X>eJcriptioOrbium facillime  determinants.  Ter 
Abr.  de  Moivre.    R.  S.  Soc. 

Sit  DE  Axis  Tranfverfus  EHipfeos,  A  0  Axis  alter, 
&  C  centrum  Se&ionis.  Sit  P  pun&um  quod  vis 
in  cirtumferentia  ejus;  P  ^  Tangens  curva:  ad  P,  oc- 
currens  Axi  Tranfverfo  ad  £j  pun&a  S,M  Foci;  C  P9 
C  K  femidiametri  Conjugate  ;  P  H  Scmilatus  retfum 
addiametrum  PC;  V  G  normalis  ad  Tangenrem,  cuioc- 
currat  H  G,  pcrpendicularis  ipfi  P  C  //,  in  puncio  G,  uc 
fiat  PG  radius  Curvaturce  Ellipfcos  in  punfto  P:  (igjc 
etiam  ST,  C Rt  FP  perpend icu lares  in  Tangentem 
P  4^dcmiflj:.-  Jungatur  SO,  &  demittatur  in  Axera 
normalis  P  L.  His  poficis,  Dico  quod, 

I.  R(ttdrtgulum  f»b  diftantlis  ab  utro/jue  EH/pfeos  Foe*, 
JvcSPxf  F  aqu&k  eft  quadrato  Semidimetri  C  K. 

Dimonpratio. 

^Sq  —  PCq-^CSq^xCSxCLperiyW.Utm. 
I  Pq^PCq+CSq  +  zCS  x  C  L  per  i  z.  Il.EIcm. 
Unde  PSq  +  P  Fq^x  PCq  +%CSq. 

UmPS+PF—DE=:xCD;  acpropterea 
rs<!+PFq  +  iPS  x  PF^+CVq.  Quarc 


* 
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Quare  tranfponendo, tPSxP F=  4 CDq  _  iPC^ 

Ac  Dimidiando  PSxP  P  ~*  C Dq —  PC  q  —  CSq. 
Eft  autem  C  Squad.  =  CD  quad  —  CO  quad,  atquc  ade© 
PSxPF=lDq  +  COq -PCq. 

ScdCDq  +  COqz=:PCq  +  CKq.per  n. VII. Come. 
ApolUnii.  • 

Quire  PS  x  PF=CKq.  $±E.D. 

II.  Diftantia  A  FocoSP  eft  ad  perpendicular  em  in  Tan-  - 
gent  cm  demiffam,  nt  Semi  diameter  Conjugate  C  K  ad  Semi- 
axem  minor tm  C 

Demcnftrati$.  • 

Ob  fimilia  Triangula  SPTf  FPVt  eric  PS  :  PF*: 
ST:  FV >ac  componcndoP^-f-^-Fcrit  adS7"-f. FP\ 
&  caoindem  dimidia  CD  adCR,  uc  PS  ad  ST.  Unde 
C  D  xCK  -eric  ad  C  R  x  C  K  ut  P  S  ad  S  T.  Sed 
CR  x  CA'arquale  eft  reftangulo  fub  Semiaxibus  CD  in 
CO,  per  5  1 .  VII.  OwV.  Proinde  P  S  eft  ad  £  Tut C  £>  in 
CiT  ad  C  D  x  CO,  five  ut  CK  ad  C  0.  Ac  pari  argu- 
ments demonllrabitur  P  F  e/Ic  ad  /"^  in  cadem  ratio- 
ne.  X-  P-  D> 

III.  Jn  eadem  etiam  eft  fatione  Semiaxh  Tranfverfus  C  D 
ad  normalcm  e  centro  C  ad  Tangent  em  demiffam,  five  ad  CR. 

Etcnim  cum  retfangulum  CR  x  CK  aequale  fir  re&- 
anguloCD  xCO,  utijamdidum  eft,  eric  «r«Aow 
CDzdCR  utC K  ad  CO. 

IV.  Semidiameter  qutvis  P  C  eft  ad  diftantiam  puntii  i 
Pa  fo:o  Stfive  ad  S  P,  ut  dijiantia  ab  alter 0  Fcco  FP  ad  di- 
midium  Uteris  rcfti adVerticem  P  pertinentis,  five  ad  P  H. 

Hoc  autem  manifeftum  eft  ob  Propr.  I.  cum  nempe 
quadratum  ex  CK  aequale  fit  reclangujo  fub  S  PxPF. 

V.  Retiangulum  Semiaxium  CDxCO  eft  ad  quadratum 
femidiametri  cenjugaU  CK,  ut  C K  ad  Radium  Curvature 
in,pM»fft>P,fiveAdPG. 

Sunt 
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Sunt  cnim  Triangula  PCR,  PGH  inter  fc  firoilia, 

unde  C  R  eft  ad  PC,  ut  femilatus  re&um  P  ti  zdT  G : 

_  tit  C  P  X  CO 

hoc  eft,  per  prremiuamPropnetatemiu,  — ^  = 

CR  eft  ad  PC  ut  £2r  =  P7/ad  frpxCQ  ~  P  ^ 
proirlde  .Wa^ov  C  D  X  C  0  :  CK*  : :  C  * :  FG.  .gE.O. 
THEOREMA  GENERALE  t. 
Vis  centrist  a  ad  idem  ftrnffum  S  tendens,  in  Curuis 
omnilus,  eft  femper  proportionate  &umitati^6  x  sf* 

Hoc  Thcorcma  ante  piures  anfios  a  mc  inveftigaturn 
&  cum  amicis  communicatum,  <propriis  demonftrationi  • 
bus  firmavcre  Geomccrs  Clariflimi  D.  jF.  BernouUitu  iti 
Aft.  Lipfi*  ;  D.  J.  Keillius.  itvJiarum  Tranf&ft.  N.  ?f7.  & 
D.  fr<r.  Hermannus  in  Phoronomik  fua  pag.  70.  quos  vjde. 

S  P 

Scribendo  autem  C     pro  PGt^ per  JV*/>r i V ;  &  ^ 

juxta  P/^r-  II,  pro S  T ;  (ob  datas  frilicct  CD,  CO) erft 
Vis  ccntripeta  tendens  ad  focum  EHipfeos  S,  Temper  uc 

Cx*xCSf*>  hoceft-ut  j^-,  vcl  ~,  nempe  rcciproce  uc 

quadratum  ex  SP.  Unde  patet  quod  fi  Sc&io  fuerit  Ellip- 
lis  motu  corporis  defcripta,  erit  Vis  Cencripeta  ut  quadra- 
tum drftantioe  a  cenrroVirium  recrproce.  Ex  his  Proprieta- 
tibus  confcquunturCorolIaria  nonnulla  nocacu  non  indigna. 

Cor  oil  1.  fclocitas  Corporis  in  Ellipfi  revolvcntis,  ad 
funftttm  qucdlibet  P,  eft  ad  VelocitAtem  revolventis  in  circnlo 
ad  eandem  difiantiam  S  P  4  ccntro  Virhmy  in  [ubdupla  ra- 
tion diftanti*  ah  alter  9  foco  PF,  ad  Semi  ax  em  tranfvtrfum 
Setlhnis,  five  ut  media  proportionalis  inter  P  F  &  C  D 
ad  CD. 

Eft  enim  vclocitas  rcvolventis  in  Ellipfi  ad  difiantiam 
£  P,  ad  Vclocicatcm  rcvolventis  in  Circulo  vel  Ellipfi  ad 

dift- 
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diftantiam  Semiaxfs  C  D  vcl  SO,  ut  C  0  2d  St;  hoc  eft 
per  Propr.  H.  ut  Vi*  F  ad  v>S  P.  Velocitas  autem  re- 
volventis  in  Circulo  ad  diftantiam  C  D  eft  ad  vclocira- 
tem  revolventis  in  Circolo  ad  diftantiam  S  P,  utv^SP 
ad  VCD.  Ex  arquo  igitur,  Velocitas  revolventis  in  Ei- 
lipfi  ad  diftantiam  S  P,  eft  ad  Velocitatem  revolventis  in. 
Circulo  ad  eandem  diftantiam  uo/PF  ad  V  C  D. 

CcrcU.  2.  Ex  datis  Velccitate  in  EUip/t,  pofitione  Tangen- 
th,  &  ccntro  Virium  feu  Foco,  faeile  eft  determinate  Foe  urn 
alteram. 

Sit  enim  Velocitas  Data  R ;  ea  autem  Velocitas  qui 
defcriberetur  Circulus  ad  datam a  centro  diftantiam  S  P  fit 
Qx  ac  per  Ceroli.  preecedens,  R  eft  ad  jg^ut  V  ?  F*d  VCD, 
adeoquc  ,g.£eft  ad  R  R  ut  C  D  zd  P  F,  &  %  R  R 

critad  RRut  SPzdP  F:  Datur  autem  S  P;  data  eft  i- 
gitur  P  F  magnitudine.  Datur  ctiam  pofitione,  ob  angu- 
lum  VP  F angulo 5 P 7*arqualem.  Datur  igitur  pun&um 
F  alter  Focoryra ;  Quo  invento  pronum  eft  Seclionem 
defcribere. 

Si  vero  \RR  majus  f  uerit  quadrato  cxQ^z  JgJ^  —  RR 
fit  quantitas  Negaiiva,  &  loco  Ellipfeos  Trajcdtoria  de- 
fcribenda  in  H)  perbolam  tranfit.  Eritque  RR  —  2  J^S. ad 
BR  ut  S  P  ad  P  F  diftantiam  alterius  Foci,  ad  alterum 
Tangentis  latus  ponendam,  ut  habeatur  Focus  F.  Pro- 
prietaces  autem  omnes  quas  in  Ellipfi  demonftravimus; 
mutatis  mutandis  etiam  Hyperbolae  compctunt.  Fig.  II. 

Quod  fi  acciderit  j^Q^aequalc  efle  dimidio  quadrati 
cx  R ;  evanefcentequantitate  rJOJiL —  R  R  =  o,  quarta 
proporcionalis  P  F  fit  infinita:  proindc  Trajecloria  de- 
cribenda  Parabolica  eft,  Foco  fcilicet  altcro  in  infinitum 
abeunte.  Axis  autem  Traje<5ton:e  pofitione  datur;  eft  e- 
nim  ipfi  P  F  parallelus,  exiftcnte  fcilicet  angulo  F  P  V 
angulo  dato  5  PT  aiquali. 

Cor  oil.  3.  Velocitas  r  evolvent  h ifl  data Seel  tone  Conic* 
ad  diftantiam  S  P  efl  ad  Velocitatem  ejufdem  ad  diftantiam  al'f 
am  S  Xt  ut  media  proportional?} inter  F  P  cjr  S  X  ad  me* 
diam  proporthnalem  inter  S  P  &  FX.  Velo- 


(  ) 

F  P" 

Velocftas  cnim  in  P  eft  ut Vg-p  (fcrpnpr.-  II)  &  pec* 

FX 

candem,  Vclocitas  in  -ATeft  ut  V  -  j.Undcmanifeftaeft 

propofitio.  .  t 

C*r*&  4*  At*/*  f V tic  cit  Mum  due  rum  Corforumtn  eo- 
dm  Syftematejed  in  ddtis  Conifeclionibus  diver  fis,  revolver 
tium,  datis  utriufque  a  communi  OrHum  Fw  di/lantiij,  ope 
Cor  (Marti  imi.ftatim  obtinebitur. 

Gum  cnim  Vclocitas  corporis  in  P  fit  ad  Velocitatem 
in  Circulo  ad  «mdem  diftantiam  .S /,  vty/fF  ad  y/CDy 
&  in  alia  fuppofita  ConifedHonc,  cujus  Semiaxis  cd 
&.Foci S,  f,  ad  diftantiam  S  p  Vclocitates  ilix  fine  u t  ✓  p  f 
ad  V  edi  Vclocitas  autcm  rcvolvcntis  in  circulo  ad  di- 
ftantiam SP  fit  ad  Velocitatem  in  Circulo  ad  diftantiam 
S  f  ut  V Sp ad  V £  P;  Compofitis  rationibus,  critVeloci- 
tas  in  P  ad  Velocitatem  in  p,utV  ft  x'c  d  x  Sf  *& 
>/pf  X  CDxSlJ.  Quod  fi  Seclio  ilia  altera  fuerit  Pa^ 
rabokj'  erunc  cd*  pf  infinite,  fed  in  ratione  i  ad  a; 
proindc  ratio  Velocitatum  erit  ut  VPFxSp  ad 

VzGDxsr. 

Coroil*  5*  Quod  fi  in  Hyperbola  pnnftum  P  aheat  in  infi- 
nitum, ex  pracedentibus  *nanife(lum  eft,  Velocitatem  ultimam 
ac  minim m,  qua  cum  corpus  in  dternum  afcenderet,  aqua  Urn 
ejfe  ei  qua,  ad  diftantiam  CD  Semiaxi  tranfverfo  tqualcm, 
Qirculum  defcriberet. 

Coroll.  6.  Ex  data  difiantia  a  Foco,  ditur  quoque  Pofith 
Tangent  is,  five  angulus S P  T,  fubdiftantia  SP&  Tangent e 
P  T  content  us. 

Eft  enim  (per propr. II)  PS  ad  S  Tut  C  tfad  CO  five 
utx  V  S  P  x  P  F  ad  CO,  atquc  ita  Radius  ad  Sinum  anguli 
SPT.  At  in  Ellipfibus  Circuiis  affinibus  praftarec  angulum 
PS  7*,cjufdem  compleraehtum  ad  quadrantem, inquircre : 

Hu  jus  autem  Sinus  eft  ac(  Radium  ut  V  SPxPF —  COq 
zdVSPxPF. 

CpfoU. 
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Coroll.  j.  At  que  hint  confequuntnr  Vclocitatcs  quibuft 
"antU  S  P  crefcunt  vel  decrcfcunt. 


Nam  cum,  cx  Corollario precedence,  VSPxP  F  fic 
ad  jSPxPF—COqut  Radius  ad  finum  anguii  PSTt 
ac  in  eadcm  fit  racione  Velocitas  Corporis  in  P  ad  Ve- 
locicacem  momcnti  ipfius  S  P ;  Velocitas  aucem  ilia  in 

P  F 

P  fit  (per  propr  II.)  ut  ✓  j-^;  elifis  fuperfluis,  eric  ' 

 j-p  7  Veloatati,  qua  crefcit  vel  dccrefcit 

diftancia  5  P,  Temper  proportionalis. 

THEOREM  A  GENER  ALE  If. 

In  mnl  Trajec7or/a  Curvilinea  Velocitatcs  angulares  circa 
gentrum  Firiumfunt  reciproce  proportionates  quadrat  is  diftan- 
tiarum  a  centre 

Nam  ob  Se&oram  minimorum  Areas  xquales,  arcus 
angulis  minimis  fubtenfi  five  Bafcs,  Tunc  reciproce  uc  Ra- 
dii Anguii  autem  minimi  quibus  Bafcs  arqualcs  fubcerf- 
duntur  funt  eciam  reciproce  uc  Radii.  Proinde  anguii  Sec- 
rorum  minimorum  Arei  xqualium,  Tunc  inter  (e  reciproce 
in  dupla  racioncRadiorum,  five  uc  quadraca  d  ill  an  tiarum. 

CerolL  8;  Hinc  Fdocitates  angular es  r  evolvent  ium  in  di- 
ver fis  Ellipfibus  datis  eomparantur  inter  fe. 

Velocitacesenim  angulares  quibufcum  ad  diftantias  Sc- 
miaxibusTranfverfisasquales  circuli  defcribcrentur,  Tunc 

reciproce  in  racione  felquialtera  Axium,  five  uc  ^/v^D* 

Velocitatcs  aucem  angulares  has  medias  habent  Corpora 
revolvencia,  cum  quadraca  diftanciarum  arquantur re£an- 
guJis  fub  femiaxibusEllipfedn.  Ideo  Cpcr  Then.  II.)  eric  • 

1  CO 
S  Pq  ad  C  D  x  CO  ut  j^cd  ad  SP^TcD  /  . 
quidem  Quantitas  eft  uc  Velocitas  anguii  ad  cencrum  S9 
motu  re&a?  S  P,  tempore  quam  minimo  dato,  defcripci. 

CcroU.  9.  Velocitas  anguUris  qua  circumgjratur  Tangens 
T  Tf  jive  ret! a  in  Tangentem  perpendicularis  S  T,  eft  ad  Fe* 

loeitatem 


<  6lt  >  . 

hat  Aim  wgddrmrt&A  SP,  Mi.Smiaxb  trafifvgrfus  CD 
*d  Msmiamd  titer*  foe*  P  F.        \  <  - 

In  Tvf.  III.  Sint  punda  P,pt  quamproxima  inter  fe; 
duQitqaeS  P  .Sp9  CintPT,  pt  duae  langentes,  adquas 
demictantur  normales^  TfSt;  iifque  parallels  ducantur 
radn  Cumtur*  P(r/^<j,cffcuntesin  6:  ac  dcfcnbatur, 
centro  S  &  radio  5  P%  arcus  minimus  P  E  occurrens "ipXl 
SpinE.  Manifeftuni  eft  angulum  P6'/»aquaIem  efTe 
angulo  TSt,  fiveangulari  Velocitati  normal  57".  Eft 
autem  angulus  P&f  angularis  velocicas  le&x  S  F ;  quafe 
angulqs  P  G  p  eft  ad  angulum  PSp  ut  angularis  Veloci- 
tas  ipfius  5  7  ad  angularem  velocicatem  ic&x  SP;  hoc 

eft,  ut^|a4^|.  Sci  Pp.  P  £  ::S  P  .STitC  Jf:CO 
(per  prcfr.  IJ).  HaHgitur  Velocitates  funt  ut  «^  ad  r-j- 

Pro  P  G  fcribe  (per  pr.pr.  V.)  ac  ^|  Met 

CDxCO _  CDxCO    u.     CDxCO     .  CO 

.  C$>  —PSxPF  WinC  PSxPFmtAalF^ 
five,  deletis  fuperfluis,  CD  ad  P  F,  ut  angulus  TSt  ad 
angulum  P  fy>  five  Velocicas  angularis  Tangencis  ad  an- 
gularem Velocitatem  diftanticc  S  P :  proinde  Velociras- 
qua  circumgyratur  Tangens,  femper  proportionate  eft 

.    . COxVCD 
quantuaa  jrjr^jr^  - 

<Pleraque  horum  Corollariorum  ex  aliis  ConicargSb 
SeSiiontitn  froprietatibus  dedutla,  yd  facile  deduces 
dt9  inveniet  Lettor  in  Sett  III.  Lib,  !*  Principe 
Nat.  Philofophiae. 

FINIS. 
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L  An  Account  of  the  Dijfetlion  of  a  Child.  Com- 
municated  in  a  Letter  to  Dr.  Brook  Taylor, 
%  S.  Seer.    <By  Dr.  Patrick  Blair,  %  S.  S. 

»  * 

A  S  nothing  is  more  ape  to  lead  us  to  the  Know- 
J~\  ledge  of  the  feveral  Diftcmpers  which  affed  the 
Human  Body,  and  to  acquaint  us  with  the  juft  Prog- 
nofticks  of  the  like  Cafes,  than  the  opening  of  dift- 
empcr'd  Perfons.  1  hop'd  it  would  not  be  an  unaccepta- 
ble inftance  of  my  Zeal  and  Readinefs  to  fcrvc  the 
Moll  Honourable  the  Royal  Society  upon  all  occafions, 
to  defire  you  to  prefent  them  with  the  following  ac- 
count of  the  Difledion  1  lately  made  of  a  Child. 

This  Child  was  five  Months  old,  and  was  fo  ema- 
ciated .  that  he  appear  d  rather  to  have  decreafed,  than 
to  have  encreaicd  in  Bulk,  from  the  time  of  his 
Birth;  bis  whole  Body  not  weighing  above  five  Pounds. 
The  Skin  and  Mufcles  of  the  Abdomen  were  very 
thin,  but  the  Peritoneum  was  preccrnacuraJJy  chick. 
The  Ventricuius  was  more  like  to  an  Inteftin  than  to 
a  Stomach,  its- length  being  five  Inches,  and  its  breadth 
but  one  Inch.  The  Coats  of  it  were  thick  and  flelhy, 
and  the  Cavity  very  inconfidcrablc.  The  Pylorus,  and 
almoft  half  of  the  Duodenum  were  Cartilaginous,  and 
fomething  inclined  to  an  Offification,  (b  that  no  Nou- 
rishment could  have  paflcd  into  the  Inteftins,  tho'the 
Stomach  had  been  capable  of  containing  it,  which 
makes  it  no  Wonder  that  the  Body  was  fo  emaciated. 
There  were  fcarce  any  foot-fteps  of  the  Omentum  to 
be  feen,  even  at  the  Bottom  of  the  Stomach,  to  which 
it  ufually  adheres. 


'(  6}i ) 

The  right  Lobe  of  the  Lungs  adhered  firmly  to  the 
Ribs  and  had  three  Exulcerations,  which  contain  d  pu- 
rulent Matter.  It  was  fo  very  thin  and  compact,  that 
it  feem'd  as  if  that  Lobe  had  never  been  of  ufc  in 
Refpiraciotw  The  left  Lobe  was  of  a  mofu  florid  Red, 
fpongy,  and  free  from  any  Adhefion. 

Upon  enquiring  after  the  Symptoms  this  Child  had 
been  aflcded  with,  bis  Mother  told  me,  he  feenTd  to 
be  healthy  till  he  was  about  a  Month  old,  when  he 
wasfcized  with  a  violent  Vomiting,  and  a  Stoppage 
of  Urine  and  Stool.  Some  time  after,  both  thefe 
becaiwe  more  regular,  but  the  Vomiting  (till  continued. 
He  feem'd  to  have  a  great  Appetite,  taking  what  Suck, 
Drink,  or  other  Food  was  offer 'J  him,  with  a  kind  of 
eagernefs ;  but  he  immediately  threw  it  all  up  again.  He 
had  all  along  breathed  freely,  and  had  no  Cough, 
notwithftanding  the  Exulcerations  above  mention  d. 
This  conflrm'd  me  in  the  Opinion  that  he  had  never 
Breach'd,  by  the  right  Lobe  of  the  Lungs. 

There  could  be  nothing  more  emaciated  than  this 
Child  was;  and  it  fecms  to  be  worth  confidering, 
whether  his  Illnefe  might  not  be  owing  in  a  great 
mcafure  to  the  want  of  the  Omentum,  (for  he  feem'd 
never  to  have  had  any)  ;  as  alfo,  whence  it  is  that 
this  Part  is  generally  confum'd  in  an  Atrophy,  and 
in  moft  Hydropical  Cafes,  except  where  it  felf  is  more 
efpecially  concerned. 
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II.  De  Serklus  infinitis  TraBatus.    <Pars  Trima. 
Juttore  Pecro  Rcmundo  At  Monmorc.  R.  S.  S. 


i 


Prop,  l .  Qrob. 

Nvenire  fummam  terminorum  quot  libucric"  Serici 
hujus  &Xa-\-n   X  a  -\-  i  n  x  &c  x  d  -J-  p  —  i  n 
-f-  4  +  *  X  ^  + 1  /*  x  x  &c  x  4  -1-  f 

-4-  4+T»xrf  +  3»x4  +  4»x^f.  x       4- 1  # 

-4-  a  -f-  3  *  xC^f.  Ubi  eft  n  differentia  data,  tarn  inter 
Fa&orcs  continuos,  a,  a  -J-  nt  a  -\-  i  n,  drc  ejufdem  cu- 
jufvis  termini,  quam  inter  Fa&orcs  homologos  tcrmino* 
rum  diverforum  in  Serie  continuata  ;  atque  defignat  p  na- 
me rum  fadtorum  hujufmodiin  quovistcrmina 

Solutio  Fer  x  defignetur  primus  Faftorum  in  ultimo  tetw 
minorum  quorum  Cummarequiritur,  atque  fumma  ilia  erit 

x*x-\-»x&c.xx-Vpn  —  a  —  nxax&c  X4+j>~i^ 
■  ~— i — =      '  — — 

p  -\-  i  n 

S^E.I. 

Ex,  i.  Froponatur  Series  numcrorum  natunlium 
I  -|-  %  -\-  3  -f-  4  ^Jv.  &  invenienda  fit  fumma  tot 
cerminorum  quot  funt  ungates  in  numero  z»,  qui  in  hoc 
cafu  eft  etiam  ultimus  tcrminorum  quorum  fumma  requiri- 
tur.    In  hoc  itaque  cafu  funt  a  =  i,  n  =  i ,  p  —  i,  & 

A:  =  2i.  Unde  fityx<  +  »x^.  xx -\-p  a=z,xz+  i$ 
^ — *Xiix^. X4      /> — i»=oxr,  atque />  +  i» 

=  ixi;  adeoque  fumma  quanta  eft  — ^- — • 

x.  Invenienda  fit  fumma  tot  terminorum,  quot 
funt  unitatcs  in  numcro  z9  Seriei  i  -\-  3  -\-  6  -|-  10  -\-  &c, 
NumerorurriTriangularium.  Num^ri  1,3,6,  io}&c.  in  hac 

E  c  c  e  e  Serie 


<<5m) 

SWefcMUptf-^.  ^,  H4'  ^ 


Hoc  pa£o,  fcpofito  diviforc  dato  i,  Series  rcvocatur  ad 
fbrinam  Propofitioois,  exiftentibus  j=if  & 
p  = x.  *  =  «■  Unde  fumma  Serict  duplicata  eft 
xxx  +  i  xx  +  t- QX  i  XX      *xx  +  •  X*  +  V 

3  J  . 

adeoquehabit&_ratione diviforis  a,  Summa  Scnct iphus eft 

*X*+*X*+j   vcl  «Xs+'X»  +  *t  in  hoCcafu 


IX]  *  x . 

exiftente  x  eoJcm  ac       Ad  cUndem  mod  urn  mvemun- 
turlummx  cartcrorum  numcrorum  flgufatorum,  quo;um 
'  ormulae  jam  vulgo  innotefcunt. 

Ex.  3.  Sint  4  =  1,  *  =  x,  p  =  3.  ut  fit  Series  pro- 
pofita  1x3x5  +  9x5x7  +  5x7x9  +       In  boc 

kaque  cafu  formula  fumma:  fit  

yxx+ix*+4**  +  6  —  1  —  x«  1x3*5  _ 

x«x  +  x*x  +  4«*  +  6+i^  verbi gratiS  fiquat- 

o 

ratur  fumma  decern  terminorum,  fit  x  —  i£  (nempe  ter- 
minus decimus  in  Scrie  Arithmetice  proportionaiium, 

1,3,5, 7,  &c.)  adeoquc  fumma  eft  *  *-?  *x5  "I"1?: 

=  18680.   Propofnio  vcro  fie  demonftratur. 

Dcmon(tratio.  Sit  Scries  quamicatum  A,  B,  C,  D,  £,Sfr. 
quarum  differentiae  conftituant  Scriem  at  b,  c,  d,  &e. 
fnemp  ut fint a-=^B  —  Ay  b  —  C  —  B,  c  =  D  —  C,  &c ) 
Hincftatim  coiligitur  elfe  a  +  b  ■=  C  —  A,  a  +  b     c  = 

/}  A,  a  J\-b     c  +  d  =  E  —  ^ ;  &  in  genere  aggre* 

gatum  quotlibet  terminorum  Scriei  s%  b,  c,  dt  cV.  a?quaje 
eft  tcrmino  proximo  infequcnti  Serici  A,  B,  C,  D,  E,  &t. 
muldaio  termino  primo  A.  Pro  A,  B,  C,  &c.  fume  tcrminos 

a  —  n 
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^"        "I-  PT,<>.  *•       eft,  Takv 

f  T  i  *     

res fucceflivos  ipf.us  *l!L±JilM±BEIj? .  & 

rum  differentiae,  fro  h,  c\  dt  &c  fumendae,  crunt 
a*  a  +  »x&c*  a  +  p —  i  0,4  4-»X4-j-  x  n  x  a-\-p», 
&c.  qui  func  ipfifijmi  termini  Seriei  propofitx.  Scd 
comparando  has  Scries,  ft  terminus  aliquis  Serici  pofte- 

rioris  fit  *  x*  +  »  x  ®c.  x  *  +/>~!  rt,  conftat  term* 

numjino  ukeriorem  in  Serie  priori  fore 

»x*  +  *  *        ***\-p»   0  .  o  rt. 
 — £+7*               Summa  itaque  Serici  pofte- 

rioris  ufque  terminum  *  x  *  +  »  4  &c.  x  *  +  p  —  i  n  in- 

clufive  eft  *  *  *   *  *        ^g  — 4  -^w  x  4  x  gfrr.*  ^^"i  * 

p+\n 

Scholium  r.  In  hie  propofirione  continetur  particula 
qusedam  Mechodi  incrementorum,  dequa  antebiennium 
librum  edidit  D.  Brook  Taylor  Soc.  Reg.  Lond.  Seer,  mihi 
amicitra  conjun&iffimus.  Librum  ipfum  adeat  qui  de 
ea  mcthodo  plura  fcire  velit :  ad  inftitutumnoftrum  fufB- 
citobfervare  quanta  interfit  affinitas  interMethodumhanc 
&  Mcthodum  Fluxionum  feu  difTerentialem  Nam  ut  in 
Methodo  diflerenriali,  ad  inveniendum  differentiale  ip- 
fius *  dignitatis  *"%  unum  latus*  conYartendum  eft  in 
difrerentiam  dx ;  &  onum  ducendum  eft  in  dignitatis 
lndicem  m,  ut  fit  m  dx  xm  -  1  differential  quantum;  fic 
in  Methodo  Incrementorum  Ad  inveniendum  Increnuntum 

Util  b*j*[m*di  x**-\-» +      (Mfyffcra  *, »  +  ** 


(  W  ) 

•tffcilljfaf  i*ktrj>grt$knt  Arithmetic*,  cujus  differentia 
communis  eft  ipfius  k  lncrmentum  datum  n,)  Faclorum  mini- 
mus x  convertendus  eft  in  Increment umy  rjr  ortum  ducendum 

efi^in  numeru&'Fdftsrum*  uJ  fit  x  x+  *x  *  +  %»  In- 
crement urn  qudfitumy  numtro  Faclorum  in  cafu  expo  ft  to  ex. 

iftente  3.  Ste  ctiaro  ipfius  *  x  *_+  n  Incrementum  fit 
%  n  *  *  +  n. 

•x*  Incrementa  etiam  Reciprocorum  hujufmodi  Fado- 
rum  inveniuntur  per  eandem  regulam  ;  hdc  ncmpc  ob- 
fervato,  quo  J  cum  fit  Diyifio  contrarium  Multiplicatio- 
ns, vice  ablauonis  minimi  Fadorum,  fit  jam  addend  us 
alius  faclor  ad  hue  uno  Incremento  major  ;  item  quod 
FaSorum  numerus  fit  Tcribendus  cum  figno  negative*. 

Hoc  pa<3o  ipfius  ~  Incrementum  fit  *  ipfius 

 1   — xx  n 

—j —  Incrementum  fit        .  5:        1    ;   &  fic 

de  aliis  hujufmodi.   Hoc  facile  probatur  fumendo  difle» 
r  codas  inter  Integralium  valores  duos  continuos. 

3.  Infiftcndo  veftigiis  Method i  diredte,  hinc  colli- 
guntur  pnecepta  Merhodi  inverfx,  quibus  inveniumur 
Integrajja  Incrementoruriv  oblatorum.  Apflicttur  *i,im 
Incrementum  oblatum,  ad  Uteris  Incrementum*  datum  ;  adda* 
tur  Facior  adhuc  uno  Incremento  minory  &  appUcetur  ortumM 
numernm  Fatf orum  fic  auttoinm.  Sic  c*  g.  0 bla to  I ncte- 
mento  n  *  *  *  *  +^  x  »  -\-  %n,  .  fit,  pgimo  *  x  x  , 
X*+Mi.  deinde*. ;—  ^x^.xjt+j^+i  /i,  addito  Fa> 

*W  fTii  deni^ae  *-*^***^*x***>  quo* 

eft  Integra^ quajfijtun* j  Hoc  quyen\  ubvFadtore*  fua^ 
MultiDhcaritcs  ?  t)bi  Vero.f^ctores 'occupaq^  joc^u^jdl.iyi-' 
fonsfmiitatfe  Wuta^ndi^  Avpllcetur  JnfKC- 

meutum  ehlaium  da\latepis  imnmemumi  datum  ;  rqicUtur 

Faclorum 
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TA&orMtn  mdximut,  &  atflicctur  erttm  ad  numtrum  Fa^o- 
rum   rtlWorum  cum  figno  negativo.  ^Exempli  gratil 

oblato  Incrcmciito  n-  — ,   fit  primd 


dcindc  ■  — ■— .  ,  deniquc 


x  x  x-f- n  x  x-f-a»  x*x-{-n 

-ZTTTTTT*'  feU  r*«*  +  .'  quod  eft  ,wegra,e 

quxtirum. 

4.  In  cafu  hoc  noviffimo  Integrale  invent  urn,  cum 
figno  contrario,  aequale  eft  fummx  omnium  lncreiiiento* 


turn  in  Serie  in  infinitum  continuatft ;  v.  g.  eft  1  .  i. 

xxx-f^xx  +  i^1-  x  +  »  xx  +  xnH  3  * 
+  — — — ^ — — +  &c.  Nam  in  hoc  ca- 

fu,  fa&ox  tandem  infinito,  cvanefcit  = ,  hoc 

1  x  xx  +  * 

*ft, 'ultimas  terminorum  A9  B,  C,  <fr.  fit  nihil;  &  ob 
contrarietatem  fignorUm  Tntegralis  &  Increment!,  vice 
—  ^  exprimicur  aggteg&tum  per  + 

Per  ^defignetur  terminus  quilibec  in  Scrie  qu&vis 
Jiumerorum  M%  N,  ot  P,  &c;  per  x  defi£netur  Jocus 
termini  iftius  Jfin  Serie  ill&  (v.g.  utfit  x=  1,  quando 
defignat  terminum  primum  M,  fit  x  =  a,  quando 
dcfignac  Xterminum  fecundum  N,  &  fie  de  ceteris)  & 
fine  terminorum  M9  N,  0,  P  prima  difterentiarum  pri- 
matum  b,  c  prima  differentiarum  fecundarum,  d  pfrima 
tertiarum,  t  prima  quartarum,  &  ftc  porrd.  Turn  eric 

Fffff  X=M 


*    x  3     1         i  *  3 

ir i-j-  eJr.  Sequituc  hoc  cx  tabutt  *quatiotiwn  fljsr. 
66?  craaatds  noftri  d'Analyfe, 

LmmA  i. 

Iifdcmpofitis.peradcfignetur  terminus  quilibct  inSe- 
ric  Arithmetic^  proportionalium  4,  4  +  *i  4  +  1  *»  ^  &  . 
fi  t  jam         /4  +  5  jp+C  zXz  +  n  +Pi;X  *  +  * 

Xs  +  ^»J^-£zx&^-llXs^-^*XZ'  +  3,,  +  ^ 
Ttim  ipforum  A,  B,  C,  £>,  £,  &c  vaiorcs  erunt. 

n-  4»h 
.     — 4     — 4  —  *  — I 


e* — x  —  *  —  x  *-  +&C. 

n     in        3»         4»  1 


— a — n  .   *  —  4—  *    — 4  —  x 


X   x 


in 


B  =  \  Xh+cx'-l-  Yd 

n  » 

4-^  *  — i  x  &Cm 

•  n  in  in 

£  =  _x—  yf  +  tfx  £x  x  —  -J-C^* 

*  x»      1  *      *  *  i» 

u      n      in     3*     1  *  . 

m~  n     in      3*     40  1 

Ordo 
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Ordo  formandi  cocfficientcs  ipforunr  b,  c,  d,  e, 
in  his  valoribus,  per  fe  eft  fatis  manifeflus. 

Dtmonfl rath.  Quoniam  per  x  &  z  defignantur  termini 
correfpondcnccs  progrcflionum  Arithmecicawim  i,  a,  3,4, 
e£v.  &  <*>  4  fl,  4  -|-  i  w,  4  -f"  5  u,  err.  ind icabit  x  —  1 
numcrum  diffcrcntiarum  n  qui  in  z  continecur,  ut  fie 

*>—  *-\-x  —  i  n.   I  Tine  fitt^i  =  ,  x  —  a  = 

z  —  n  —  a               z  —  w~a  c.   c  ,  A.       ,  . 
 ~  ,  x  —  3  =  ,  &c.  SubQitucndo  ita- 

que  hos  valorcs  x  — .  1 ,  x  ^  i,  x— 3,  &f.  in  Seric 
Lemmatis  praecedencis,  &termii$  in  ordinem  redaflis, 
prodcunt  tplorum  A,  B,  C,        valorcs  cxhibici. 

Or.  L'bi  A—nt  prndcunc  At  Bt  C,  D,  &c%  per  fot, 
mulas  (jmphtiorcs,  nempe 

A  =t  M  —  h  -f-  c  — .  d  4-  *  C^f . 

»        2.  # 

I  I      '  I    

Lemma 

Symbol  is  2£  &  x  codem  modo  i  titer  pre  tatisac  In  Lem-r 
mace  primo,*  Tint  r,  /,  f,  u,  &c.  generatorcs  Triangu« 
li  Arithmcrid  cujus  lineam  rranfvcrfam,  occupac  Scries 
Mj  tf,  0,  F,  S^&c  in  ordinc  rrcmpc  inyerfb,  uc  fie  a  ( —  flf) 
generator  ultimus.  r  penukimus,  /  anicpcnulcimus,  & 
fic  porro.  Turn  crit 

v       ,       x — i  .       x — 1     x  \      x~i  x  x-i-i 

.  Conftac 


■-Conftat  ex  contemplatione  ipfius  Tritnguli  Arithmeti- 
cs, quam  exhibuimus  pa£.  6  3  tragus  E{f*y  ^Amljfe,  fa. 
•ubi  idem  fufius  explicatur. 

Lawnd  4. 

lifdem  pofitis,  &  Symbolo  z  codcm  modo  interpretato 
-tic in  Urn.  z.  fi  fit  X=  A+ B  z  +  C +  fa. 
ut  in       2.  crunc  coefficicmium  ^,     C%  P,  fa.  valo- 
•res. 

+  '*  —  x  -IT"  x  — TT-  +  &c' 

n     %n     3»  ' 

Ordo  coefficientium  in  his  valoribus  eft  manifeftus, 
&  demonflratur  Lemma  ad  modum  Lcmmatls  x. 

Car.  1.  Ubi  coeflicientes,         C,  D,  tJr.  pro- 

deunt  per  formulas  fimpliciores,  nempc 

Az=zq  —  r,         e=—  x  —  x/  —  t 

1    1      1       1  — — 

Cor.  x.  Unde  ft  generatorum  f ,  r,  /,  f,  »,  aliquot 
fine  inter  fe  aequalcs,  cxhibebitur  X  per  formulam 
fimpliciorem ,  eyanefcentibas  aliquot  coefficientium 
A,  B,  C,  D,  &c. 

Sic 
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Sic  exempli  grat&.  propofitf  Scric  numexorurn 
4»  6$,  130,  267.6*  103  5P,  quiconftuuuj^Jineam 
dodmara  tranfverfsrrrrin  Triangulo  Arithmertco  cujus  ge- 
nerarores  trcsprioresfuntf^,  —  18,  5-,  &  ieptem  pofte- 
riores  funt  arquales  4;  exiftentc  4  =  1  Terminus 
JTexhiberur  per  formulam  quatuor  cantum  ccrminarum. 

*~r  7*- —  •  or.        +547-  —  •  &c 

x^-1-.  evanefcentibus  coefficientibus  fcx  primis  A, BtC, 
D,E,F. 

Invenire   fummam    qubdibet    rctmirlofum  Serici 
 s     M  tr 

4x4  +  »*&C.**-\-p  —  4-^»X^.>«  4  4-/)» 


r  £1*1  '     -  .I  +  (^y.Tublaujneratores 


*  Ar  in  *&c.  x  4  -J-  f -f-  I  * 
if,  O,  conftkuunc  Sexiem  quamlihrr  termino- 
rum,  quorum  differentiae,  vel  prim*,  vel  fecundar,  vel 
ate^dtmtdtiiiur;  vel  quod  p^iiM*  ^ui  cxjnftj- 
tow*  iincamr  quamyis  tunjVeifam  in  day^  ^pyis^jlaij- 
gulo  Aricbmctico  ;  Denominacores  aucem  confiituunc 
Serienrin  PrtfA.  cisbibicam. 

Seiutio.  Per  X  defignecur  primus  fa&orum  4,  4  +  », 
«+2*,^  tnAi€«orn«a^rc  ;wr4ep  fprnjini,  ur  fint 
«F  &fc  iiderh  ac  inLcmm:  prxmiuisVadeoque  defignetur 

terminus  quilibct  Serici  pec  — .-juuhji!    .  ,   .     1  ■  ■ 

*  X  X,  +  *  *  rfv.  *  *       —  * 

fcr  low.  i,  vel  per  Lcm.  4.  ( prout  magis  commodum 

G  g  g  g  g         ^  videatur 
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(  ) 

vidcatur  vel  differentia$tvel  goncratorcs  triangulf  Arkbme*. 
tici  adhiberc)  refolvatur X  in.Multtnomrum  A^  B x  * 
-J-  Cx  Xft  +  »  4"  E>z  *  *  +  *  +  +  ^  _Hoc 
pa&o  (rermini^  multuiomii  ad  dcnominatorem  «■  *  *  +  n 
^c^ft  x.*  applic^tis)  terminus  quilifcet  Scrici 


A 


icyocabitur  ad  formulam  — — —    ,        ,  rM 

+   I  _____  C 


J+^x       ft —  i  n     ft-f  x*  x  <*>r,x ft i» 

Undc  (per  Scholium  4  P"?-  O  aggregttum  totius 
Series  &  termino-  ;  — — as—  indufiv 

in  infinitum  continual, eft 


u  ,   —        ■    -f  ff* 

*    p«  3  x*  x  jj.-j-  x  *•*  #f.x  ft  -(r  f_  x  0 

rc  fi  dematur  hoc  aggregatum  ab  ^ttfdcm  aggregate 
vaiorc  quancfo  z,=za,  refiduum  crit  fumma  omnium 

cctminorum  ante  tcrminum  ,  hoc  eft*  tot  ter? 

linorum  truot  font  mutates  in  Q^E.  I? 

Sit  primumcwmplum  inSeric  Jf,7,  . 

1,?     1  .  »  i        »   *  .  •      *.    *      ►  •  •  1  « « 

#       ^  ■•-     <  •   •  h  *  * 


-  -   .  • 
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+  41   4.  Ml 

$. 7.0. 11*13   1*  7  *.u  .13.15.17^ 

4.   HI  r  471  

9,11  .13...  is  .17. 19  ~  11. 13.  15-. 17. 19.  it 

+  &c.  Sunt  hie* —  3,  n  —  i,  f  =  6,  M=  5,  &  ca- 
piendo differemias  numeratorum  invcniuntur  £=3$, 
c  =  54»  d=o  =  e  =  drc.   Hinc  in  Lemmate  fecun- 

do  font  A  =  s  +  3^x^  +  54 x=ix=*=^. 

*■  ft  •  x  4 

*7 

—  t-»  0  =  o  =  E  =  &c.  Summa  iraque  tonus  Serici 

109  j.  —  99- 

4x5X1x3.5.7.9.11  +  *  X4XX.X5.-7. 

^4x3x1x7.9.11  ~  80  X3  5.7  -9-"'  atqUC 
fnoima  termrnonim  numero  *    ^  C=  )  eft- 

 18*   209 


Quaerantur  v  g.  odo  termini ;  turn  exiftente  *  — 
8.  fit  *=3  19,  quo  valors  ins  formula  adhibito,  prodfc 


2  -  3  •  $  3  •  3,.  5      5 .7  . 11.  19 . 13 
ndem  burner  at  ores  occupant  lineam  .tertiam  tranfver* 
(am  in  Triangulo  Arithmetico 

5454-54-*4*M-  54 • 
—  18.36.90.  144.  198. 

•J.. 41  .rj«  .X75,^ 
*  Unda 


(  <*44  ) 

Und«  in  formula  Lm.  4.  font  Mnsntores  f  ="£» 
,  —  -18;  ?==  J4. >=o=v*<-  &  ftofamt  coeffi- 

denies  A  =  J  -i8x=4-W4X  =  J  x=i^« 

X  —  x  54  =  — P  =  0  =  £  iidcm  ac  faprai. 

4  4 

£*  ».  Sit  Series;-^  .1,4.5,^7.'H!>  .io  .11 
^i.}  .^f.Jx  ~  3.4.^.1?      4^-0"f  H 

-at<£iw  Numerator's^^  in  CM*/,  xo.  Lou  4* 

cxbibitarih  Applicando  itague  va:o*m_^4nO«/«  illo 

ad  4caominatotem  a^x* ^-  4  X4^-^f ^Of,  i»l.$PlW 
propofiwe  Terminus 


*  .x.  3  .4.  5,6x*^6.fc-f  7-.*-J-8.fc-}-?.;s-|-io 

lr.  2  .3  .4.5  .6.7  X*  +  7  .        8  .  i  +  9  .  *-|-  10 

 ,  .j.:;       .  :  j    ^  \_ 

1.2.3.4.$      7  .  o  *.  9*^  +  9  + 
per  hanc  'Prof,  fomma  Scrici  &  termino  illo  ia  infaicum 
cominuacse  eft 


. —  1 


*  •  *  1 
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»Xi.a»3,4*5 .6.  7.8x^4-8  .  £"+9 

i(  £4  a 

'  ixi.i.j.4.j,6.7.8.9xH  9 

Itaque  pro  z  fumpto  1,  fit  fumma  totius  Scriei 
 30J  

11x1.1.3.4.  5. 6.  7. 8,9.10-  Et  in  Z**™  {ummz 
cerminorum  numcro^^i  eft  *°f 


+ 


4  x  1. 1.3. 4. 5. 6  x*  +  6.  *4-7  .2.4-8 

*1 


_   .       '  5"4 

ixi.x.3.4.5.d.7.8.9x*  +  9# 
Scholhm  r.  In  computandis  fummis  hujufmodi  Serie- 
rum,  calculus  plcrumquc  levior  eft  adhibitis  generatori- 
bus  trianguli  Arithmetiri,  quam  fi  adhibeantur  differen- 
tiae. Libet  itaque  hac  occafione  oftendere  quomodo  ex 
datis  differentiis  inveniri  poffunt  genetatorcs  Trianeuli 
Arithmetic!.  6 

Suntoita^ue  »  primus  Seriei  terminus,  4  differentia 
ultima  data,  b  prima  differenciarum  penultimarum,  * 
prima  amepenultimarum,  &  fic  porro  d,  e,  &c.  atque 
fine  /,  *,  or,  e£r  generatores  qua flti  Trianguli  Arith- 
metici,  cujus  iineam  tranfvcrfam  ordine p  occupct  Scries 

Hhhbh  pro- 


(  w  ) 

propofit*  Turn  (quod  ex  -  coniemulatione  .Tr»ngaB 
Arkhmetici  facile  conttstf)  fttBt  , 


,  .  . .  , 


Unde  colliguotur  genera  torum  valores 

4>  ,  -  -  • 


7  i-        *        3,  i 

i 

Ultimus  autem  generator  arqualis  eft  Serici  tcrmitfO 

a.  D1"9  de  'Motfimry  Abbis  Orhdcenjlt  mini  amiciffi- 
mus,  &  ruri  vicinus,  poftquam-cum  co  hare  coramuni- 
caveram,  .aliam  invenic  hujus  Problematis  Solutioncro, 
cujus  formulam  ob  ejus  miram  fimplkitatbm  bic  referrc 
juvar.  Itaque  in  Serie  numeratorum  Cnt  w  terminus  pri- 
mus* &  prima  differentiaruin  primarum,  f  prima  fccunda- 
runh  /prima  tertiarum,  &  fic  porr6;  atquc  fie  termini 

primiDenominatpr  *x*-f-/>x<£r.x*+f  — .  i » ;  Turn 
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fcmma  totnrt  Seriei  in  infinitum  <ontinuat*  exhibcbitur 

•  r  • 

per  formulam       .,  ■■  . — ■        "       ;      '  ,  , 

*  *  —  + 

.     

+  e$v. 

Sit  cxemplum  in.Serie   ?         J  4r  

+  7-9  cr*.  i7  +  9.  ii?Sr.  cujus  fuin- 

fflam  jam  ^hibuimya. ,  to  hoc  cafu  fui*  «>p=  5,  £  =  35, 
'  —  34*  *  =  a  =  r  ==  6fc."  Unde  per  formulam  fumma  - 

Seriei  iategraf  fit  *  »  4.  -  *6 

**5xi.5*..ii  1  4.5.4x5....!,: 

muiaro  noftram  exhifetur.    Si  ^uaeratur  fumma  cjuf- 
dem  Seriei  incipienris  4  termino  dceimo  —  73  -    «„  , 

... ,a 

co  cafu  twss  1*75,  isa^a,  ^=54,  &  fumma  effec 

*.5^xi*.:J9T4*5 .4*13 .5 .4 .3x15 , 

Httc  lonmilr  eft  commodHfima,  &  fummant  exhibct 
ndlo  fete  ncgorro,  tjuories  quasitut  fumma  Seriei  intc 
gtte,  &  differentia  non  funt  mmis  multar/  Sed  ubi  pla- 
res  funt  different.*,  &  qusritur  non  Scries  integra,  fed 
termini  tantum  initiates  aliquammulti,  formulx  noftrae 
fuat  commodiores. 

3.  Quando  » 


3.  Quando  Serierum  termini  formantur  tantum  per 
^ulciplicationem,  nec  afficiuntur  divifQribus  variabili- 
bus,  fummof  femper  exhiberi  poflunt  per  Mcthodum  in 
Prof.  I.  traditam,  fine  licet  formulae  quantumlibec 
corapoficaz.  Nam  poflunt  femper  revocari  ad  terminos 
in  forma xjuam  poftulat  Propofttio  ilia  Sic  fi  differentia 
ipforum  &  &  ^  fint  m  &  n%  &  defignetur  terminus  Seriei 
per  x»  x ;  hie  terminus  revocabitur  ad  formam  a  —  n  i  -f" 

—  *  x  *       ;  cujus  Integrale  datur  ftr  Prof*  I ;  nempe 

quoniam  dx=zn9  &  dz=m,  eft </x  =  </i *  ~  ;  undc 

_  _____ 

regrediendo  ad  integralia  fit  x  =  —  *  +  *  (a^j^cTo  in- 

m 

variabili  a,  ut  habeatur  ratio  relationis  intfcr  t  &  x  in 

Seriei  termino  primo J  quod  fic  fcribi  poteft  4  —  n  +  — 

*  z  +  m,  ut  deinde  in  *.  duclum  induat  formam  re- 
quifitam.   Et  ad  eundem  modum  procedere  licet  in 
aliis  cafibus  ejufmodi.    Sed  ubi  formal*-  bWatas  divi- 
foribus  afficiuntur,  exdem  ac  m  Calculo  integral*,  ut  vo- 
cant,  difficultates  occurrunt,  eadem  induflria*  fuperan* 
da?.   Nec  tamen  femper  fuperari  potfunt.  Nam  prtfter- 
quam  quod  vix  certo  fciri  poifit  quae  debeat  reiacio  in- 
tercedcre  inter  Numeratorem  fra&ionis  &  Dcnorainato- 
rem,  ut  formula  oblata  ad  Integrale  revocari  po/fit ; 
fsepe  etiam  difficillimum  eft  explorare  an  adfit  jam  talis 
relatio  in  form u  14  iftl,  aut  fi  defir,  an  introduci  poiXir. 
Quicquid  ego  in  h& c  materia  potifiimum  invent,  con- 
tinetur  in  tribus  fequentibus  propoGtionibitft 

*         •  # 

Prof.  Ill  Prob. 

Crefcentibus,  *,  y,  x,  &c.  per  different!  as  da- 
tas  n9  m,  /,  c,  &c.   invenire  valorem  numeratoris  in- 

tcgri 
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tegri  AT.  ut  cxiflcatc  Dcnominatorc  z,.z+n.fa.  *+p* 

&C.X  +  SC  &c.  Fraflio  ad  Integrate  rcvocari  pofllr. 

Soluth.  fi2tl?=z+p»x»-\-<imxj  +  rlx7+7o 
*&f.~z*yx  &c  atque  fntcgralcmc  fraflio,  cujus 
Denominator  z .  x,  -|-  n  .       x,  -\-p  —  t  a «  u  . 

&c-  •  +  f  —i  w  *  j .  j +  / .  fa.  j  —  *  —  i  /xx"^T7. 
r?r.  *  -|-  /  —  i^x  fa,  exiftcntc  i  Numcratorc. 

Differentia  cnim  hujus  fradttonis  eft  fradtio  cujus  nu- 
merator eft  ipfius  N  valor  exhibitus,  6c  denominator 
idem  eft  ac  denominator  propofitus,  ut  fieri  debuit. 

£*•  i.  Sit  denominator  propofitus  z*z-\-%  x«x 
*  +  3'  *n  hoc cafu funt  n=29  m  —  $,  f  =i,  f  =i; 
adcoqueeft  ^  =  30 i  x«  4. 3        =  3  6  + 1 5t 

&  per  — j  *-r-*»  +  6  rcprefentatur  terminus -Seriei 
fummabilis,  cujus  nempe  in  infinitum  continuatx  fum- 
ma  cxhibctur  per  — .   Sinr  verbi  gratia1 ,  ipforum  zScd 

■  ■ 

primus  valor  communis  1,  atque  Series  fummabilis  erit 

, . 3  x'i  .4  +  J -5  x?4-  7  +  T^JTo  +  W 
pe  cujus  cotius  fumma  eft  i.  Per  /  defignetur  ordo  rer- 

in h>c  Setie,  erit ^^i-1  =  u~^\ 

adeoquc  z  =  if  —  1,  &  «  =r  3  p —  i;  quibus  valori- 
bus  pro  z  &  *  faipcis,  defignabitur  terminus  per  for* 

autem  terminorum  omnium  ante  terminum  ilium,  hoc 
eft  terminorum  initialium  numero  ^=^-=f  —  i,eft 

I.  .  .  .  W 
1111  > 


,  -Jl,  =  ££=_«,  hoc  eft  J£=2£±±  :  Qua- 
**  *•  X3P— i 

te  pro  f  fcripto  f  +i,  erit  ^ffiffi*^  aggregi- 

turn  toe  tcrminorura  initialium  quot  funt  unitates  m  p. 
•  **  Hfdcm  mancntibus  *,  n%  mt  fit  denomina- 
tor z.z-\-  2. z  +  4J*  +  3*  Tum  Pcr  formulam 
numerator  erit  *  +  4 x*  +  3  —  **=  3*  +  40  +  ix, 

&  iumma  Seriei  exhitebitur  per  formulam  *  . 
Sit  ipforum  &  &  »  primus  valor  communis  1,  &  hinc  ell* 

cietur Series,  ■   +  —  3J— - H  ^  

1*3-7*1.4    W*7*4.7    5-7-9x7. 10 

Scholium.  In  Seriebus  jam  expoutis  eadem  ubique  eft 
differentia  inter  fadores  continuos  ejufdem  cujufvis  ter- 
mini, ac  inter  faftores  homologos  terminorum  cont> 
miorum.  In  fequentibus  exempla  quxdam  iunt  Serie* 
rum,  quarum  fammx  in  terminis  numero  finitis  cxhi- 
bcri  poflunt,  quamvis  ea  regula  non  obfervetur. 

Pnp.W.  Proh. 

Crefcente  z  pcr  differentias  datas  q  n%  tnvenirc  nu^ 
mcratorem  integrum  ut  ad  Integrate  rcvocari  poflic 
fradio,  cujus  Denominator  fit  ex  certo  numero  ^ter- 
minorum ft,  ft  -f  nt  x  -j-  x  n,  (jrc  Arithmetic^  propor- 
tionalium  in  inviccm  du&orum.  Debet  autem  effe  q 
numerus  integer  minor  quam  faftorum  numerus  p. 

Stluth.   Erit  N=z,  +  />  —  1  **  ft  +  p~^~x  nx 

tegralc. 
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tegrale  exiftente  "  —  -  '— ^v-"   Do 

monftratur  ad  mod  urn  propofitionis  proecedcntis. 

Sumptis  ad  libitum  n,  />,  q,  &  ptimo  valore  j&,  hinc 
oriuntur  infinity  Series  fummabiies,  cujufmodi  func  Se* 
ries  tres  fequentc*. 

A  5         i       9        t       13       1  17 

—  1. 1.3.4^3, 4.5, ^'t' 5. 6.7.8  "^"t. 8. 9. 10^ 


1.1.3.4.5       4.5.6.7.!     1  7. J8. 9. 10. 11 
+  h<&. 

1  10.11.ii. 13,  14  • 

C  =  5  h  Li-       4.  2  

1.1.3.4.  5      $.6  .7  .  8.  9>  1  9 ,  to •  11 ,  si,  13  . 


I  do 


1    13  .  14  .  1  5  .  16  .  17 

Has  Series  jampridcm  communicavi  cum  primariis 
auibu(dam  Geometris,  a  quibus  minime  contemni  vi- 
cfentur.  Sic  ad  me  fcribit  peritiftimus  Geometra  D  MV> 
Bernoulli  in  epiftola  dati  15  Julii  iji6.  "  Vous 
"  me  ferez  un  extreme  plaifir,  Monfieur,  de  mc  com* 
muniquer  la  Solution  de  voftrc  probleme,  Etant  donnec 
**  une  fuitte  des  Frdtfwns  dont  les  Numerators  [oient  des 
M  nombres  figures  que  Ic  cirque,  &  dont  les  Denomh.it curs 

(oient  formes  du  produit  dun  nombre  egal  de  Fdfleurs 
u  qui  [oient  en  Progrefton  Aritbmetique,  tronver  L  fim- 
•*  me  h  &  principalement  comment  vous  avez  trouvfe 

«•  ccs  deux-  tannics  -  -  ^  ,  ^^^p^ 

Ha:  formulae  (peccant  ad  Series  C  &  /*,  defigname  p 
numcrum  term i riorum,  quorum  fumma  requiritur.  Sic 
ctiam  ad  me  fcribit  D.  Taylor  in  epiftola  data  %x  Aug. 
1 71 6.  44  Ut  &  qui  ratione  incidifti  in  fummationem 
"~  Sejierum  a  te  exhibicarum,   prafettim  loqucr  de 

Serie. 


>  4f 


<65i) 

1.1.3.4.  3      4-5.^7.8  +  7. 8. 9!  10. + 

qax  vidctur  cue  alcioris  indaginis. 
Sed  uc  ad  excmpla  jam  rcdeamus.  In  Seric  A  Tunc 
t —4f  f  —  x»  *  —  r»  ptimo  valorc  z.  exiftente  1.  Eft 
itaquc  *  +  3  X  *  4-  x  —  **s  +  i  =  xxijc  +  3  for- 
mula, unde  (reje&o  daco  numero  %)  derivaotur  nume- 
racores  5,  9,  13,1 7,         Formula  ctiam  fummx  eft 

T  '  .   Quare  habka  ratione  numeri  x,  qucm  ex 

numeratoribus  rejecimus,  fumma  totius  Seriei,  a  termino 
in  quo  eft  x  in  infinitum  continuatx,  exhibecur  per 

formulam      '     t ;  adeoquc  fumma  Scrici  intcgrx  eft 


1 


1X1X1  4 

In  Serie  B  func  *  =  p~  —  3,  primp  valorc 
x>  exiftente  I.  Eft  itaque  N=  ^^4x^4. 
—  z*z  -J-  1  x«.+  x=6«j&  IpfiusautemsTfi 
valores  continui  flint  3,  9,  qui  quoniam  om- 
nes  (unt  divifibiles  per  3,  ponendo  *  + x  =  3  x,  fit 
IV  =  6  ^  3  xf  =  6  x  9  —  f4x%  ipfius  x  valoribus 
continuis  cxiftcntibus  1,  x,  3,  fa.  Rejcdo  itaque  nu- 
mero dato  54,  hinc  prodeunt  numeratores  1,  x1,  3*, 
hoc  eft  f,  4,  %  &c.    Formula  etiam  Integralis'  eft 

— p^r; ;  quare  habit*  ratione  numeri  y 4  quern  ex  nu* 
meratoribus  rejecimus,  fumma  Scrici  a  termino  ii*  quo 

eft  a  in  infinitum  continual  eft  J=r=*  Undeftim- 

ma  Scrici  integral  eft  ~ . 

In  Scrie  denique  C  funt  »  =  i,  p  =  $t  q  =  4,  & 
primus  valor  *  —  1  .Unde  fit  /f— gT+~4  x  ^4^3  x  jT^x 
x*  +  i  —  *x*+i  x*+*x*  +  3  =4x^4^ 

x 
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x  X*  +  3*  Valorcs autcm  Npct  hanc formulam  pro- 
dcunces  Temper  pofliint  dividi  per  4*  i  x  3  x4  —  9(5. 
Ergo  hoc  divifore  rejeclo  prodtunt  numeracores  r,  14, 
55,140,  fir.  Ec  formula  Summx,  habirl  tacione  nu- 

men  96",  eft        Adeoque  SummaSeriei  integta?  eft^- 

Scholium  1.  Per  Pcopofirioncs  has  dtras  noviffimas 
nullo  negotio  inveniri  poffunt  Series  quoc  libueric 
iummabiles.  Ec  viciflim  oblati  Serie  bujus  (peciei,  fi 
(uraman  poteft,  ejus  (urnma  plerumque  revocatur  ad 
alcerutram  ex  his  Propofirtonibirs.  In  examine  ramen 
folertii  eft  opus.  Optime  aucem  procedic  fi  termini 
Seriei  oblata:  revoccntur  ad  formulam  frif-  III.  Sice.gr. 

propofo* Scxic  >>r.77'9>ri  +  fr9  ■»..,.  15  + 

 i2  1-  &c*  Denominatores  fic  fcribi  pof- 

fun*  j.  7.11x5.*,  7.  u  •  15  x  9. 13  ,  it .  15. 19 

Unde  juxta  /V*f.  III.  fit  if  =  4,  >»=«i#  f=  *>  J  =  1, 
primofytter^^gg^imus valor 02=5.  Hinc  formula  Nu- 

meratorisiJiTenitur4  *  *  -f  t  •+  8,  Eftautem  *+  8 
temper  diviftbilc  per  3  5  equate  rejcdHs  diviforibus  da- 
tie  4  &3,  per.  banc  formulam  prodeunc  Numeracores 
T,  ti,  t$,  dr.  iidem  ac  Numccatorcs  in  Scric  propofi* 
ta,  qua?  proiode  fummabicur  per  illam  propoficionem. 

3.  Cum  Scries  iilas  A,  R,  C,  communicaveram  cum 
D.TmjIot,  refcripfic  fe  earum  fummas  invenifle  primam 
quidern  A  &  certiam  C,  eas  reyocando  ad  cafus  fim* 
plices-  Methodi  Incremenrorum,  certiam  C%  e  g.  revoca- 

vie  ad  hanc  formam  — |-  —  +— *—  +  — —&c, 
.  14  i.j     j. 9     9.13  *  13.17 

ut  habeatur  fumma  per  praeccpta  tradita  in  Scholh  Prof  i- 

Kkkkk  In 


Mm) 

In  Serie  autem  fccunda  B,  cufmhocnon  xque  fucceffic, 
fequenti  ufus  eft  Analyfi,  quam,  ipfius  veriia  jam  im- 
pctrari,  ob  ejus  eximiam  elegantiam  hue  transferre 
non  piget.      Seriei  iftius  terminus  [in  Stylo  ejus]  ex- 

X   1   1  X  X  " 

*•  bibctur  per  formulam   ==  * — —  b  pro 

at  4~  3  in  denominatore  fcripto  zs  quoniam  eft  &  =  y 
H  Pone  ~c  arqualc  efle  Integrali  quaefieo,  hoc  eft  y 
*  efle  Integrate  ipfiu$ —  ?^»*5      t  fcpofito  divi- 

"  fore  dato  27.  Ipfius  autem incremenrom  eft 
„«c-bc  Debet       i£ji£f  idcm  e(rc  ac  ' 


ti 

u 

•€ 
4i 


Comparando  denominatores  invenr- 

"  tur  C  =  *  1.  Hinc  itaque  fumendo  increment* 
ta  fit  C=  x  z  z  x*  +  *  (=*  *  &  +  4 quoniam 
eft  *  =  3  J  His  vaioribus  in  locum  C  &  C  fubftitu* 
tis  prodit  *  C —  B  C  ^zz-\-XrE  — x  *xj&-|-x  & 
quod  debet  efle  idem  ac  *  +  x  x  a.  Sit  B  =  d -\-vt 
41  exiftente  a  ipfius  B  parte  invariabili,  & -v  parte  var 
*  riabili.  Turn  fumendo  incrementa  fit  *  =  v-  Unde 
•'  ad  invenienda  a  Ik  v  habetur  xquatio  *  z  +  *  * 
"  —  2^xft  +  ?x4  +  v  =  ai4-axft>   qua?  fic  fcribi 

M  poteftftft  +  ft  V  — X  *x  *  +  2  V:=r  ixi  +  i  X 

"  vcl  etiam  C  * —  Cvz=z*  i~-Fx  x  i  +  Pone 

■ 

1*  i4->*~o(unde  fit  4  =— ^,)&fitC  v  — Cv=o; 

"  uhr 
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H  ubi  fieri  poteft  v  =  6,  (quohiam  arquationis  termini 
"  fihguli  afficiuntur  vci  ab  v,  vei  ab*)  Hitic  ergo  fie 

4  =  H  adeo<luc  T .=  i.KxK\t'    Uftde  babit* ra- 

tionc  diviforis  if%  Integrate  qu*fitum  fit  —  \ — \ 

Sed  &  comparando  sequatiohem  C'v  ^  CV  =  Q  cum 
"formula  generali  ""^iao,.  indcetiam  conclude- 


cc 


re  Jicct  effe     =  quanticati  datse,  (quoniam  ipfius 

"  incrementum  eft  o.)  Undc  pro  /»  fumpto  quovis 
11  numcradato,  fit  v  =  »C,  atque  B=  J-+  *c. 

"  Quo  padto  Integrate  q^a^fitum6t  *  =  =  =^ 

"  -J-  *,  quod  ab  Integral!  prius  inrento  differt  quan- 
I*  titate  datA  jr.  Hoc  inde  fit,  quod,  ut  in  quadraturi 
Curvarum  Area  inventa  augeri  poteft  vel  minui  are4 
"  dad,  fic  in  Methodo  incremcntorum  Integrale  inven- 
M  turn  augeri  poteft,  vel  minui  ^uantitate  datl  Per 
"  Integrale  autem  primum,  ubi  deeft  *,  exbibetur  , 
r  fiimma  Serici  in  infinitum  continuatse. 

*  9  i 

Crefcente*  per  unitates^&  exiftentibus  *,  b,  c9  &t. 
numeris  datis  integris,  quorum  nulls  inter  (e  sequantut;  . 

invenire  Integrale  ipfius — === — =p7 — =f= — 7T- 

So/nf/V.  Ducendo  tarn  numeratbrem  quam  denomi-  - 
natorem.  fraclionis  in  rerminos  *  +  « ,  *  +      dv.  . 

*  +  '  +  &  +  tf  +  2'»  in  denominatore  deficien- 
tcs,  revpeetur  Denominator -ad  formulam  xx*+* 


X  *  4- 1  x &c.  denobiiBatorji  in  f rep.  I.  Schot*  *  3. 
.  Deindc  revocetur  Numerator  ad  formam  A  -J-  B  &  -f-  C* 

X  *+7  +  £>***4-i  x«  +  i+^  Turn  appii- 
. cando  terming*  ad  Denominatorem  novum 

x»+xi(ff,  revocctur  fradio  ad  banc  formam 

r L    *       1  0 

4.  == — =£= — —        Unde  denique  quxratur  Inte- 

grale  per        Prep ;  f.  *.  3. 
Ratio  Solutionis  per  fe  fads  eft  manifefta. 
Scholium.  1.  Hujus  Solutionis  tora  difficultas  later,  in 
revocatione  numeratoris  ad  formam  requifitam,  quod 
camen  quomodo  fit  faciendum  un»  cxcmplo  pacebit. 

Proponatur  kaque  factum  x*  -\-  x  x  *  \  X  n i  -f  -  7,  quod 
ad  formam  propofiram  fit  revocandum.  Ttrminos  ka- 
que evolvo  gradatim  ut  fequitur.  Fa&oren*  primum 
'jc-f-x  fic  fcribo  x  +  cujus  terminum  primum  x 
duco  in  3  +  a,  unde  -fit  6  +  x  * ;  Terminum  fecund  nm  s 
duco  inx  -\-z-\-\  (=z>±  3)unde  fitxi;  -^-z^^-i. 
Dein  facia  in  unam  (ummam  colligcndo,  fit  z  -|-  x 

=  *  +  x^^T i  =  6  +  4x  +  *x 

jt  +  f.  Supereft  ut  hoc*dueatur  m  ^+  7.  Ttique 
rerminum  primum  6  duco  in  7  +  a  (=  *  +  7)  unde 
fit  41  -\-6z,-f  terminam{ecuTidtim4^ducom6  4-^f"i 
(=  «*  4-  7)  unde  fit  14  *  +  4  ^  x  z>  +  1 ;  termiaum 
tercium  *  x  &  +  1  duco  in  5  +  *  +  x  (==  *  +  7,)  ua. 
de  fit  5*  *  x  *  +  1  -f  1  x  *  +  x.    Faflis  itaquc 

iti  unum  collects  ut  prius,  fit  z  +  x  x*-F~3  x*  +4* 

=  4*  +  30  *  +  9  *  *  «  +  1  +  *  *  *  +  1  *  *  +  x.  Et 
ad  cundem  modum  procedere  licet  in  aliis  cafibus. 

x.  Sit 
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x.  fflt  »utea>  cxcmplum  Propofirioms  in  fradionc 

<xrr»xrrv  Reftkt,aido       « + 1.  *  +  3, 

&  4. 4  in  Denominator^  deficientes.  fraflio  ft 

 ?  +  *  **-f-3x*+4,   • 

que  eft  Numerator  *  +  i  x*  +  3  x*  +  4  ad  formam 
requnttam.  league  per  met  hod  urn  jam  tradiram  fit 
primo  t  +  i  Xft+3  =  i  xt+ft  +  *xx+ft  +  i' 
=  3  +  *j+i  * ±±?  *  +i=  3  +3  & +  «*&""+!. 
Deinde  *+ iX*+3X*  +  4=3  M+*  +  a* 
M+*  +  i+*«^Ti  «*+^  +  *  =  ix  +  3*+9* 

+  3  ftX  *  +  I  +  Z  *  X  Z,  +  I  +  ft  X  g.  +  1  Xft  +  2, 
=   IX  +  IXft +  5  ft  X  i  +  ft  x  ft-j-j  x*  +  x. 

Applicando  hoc  fa&um  ad  Denominarorem  %  x  ft  +  i  x 
&€.  x  z,  +  $  fradio  tandem  revocatur  ad  hanc  for- 


1S= 


+ 


+  - 


—  ii 


Cujus  denique  Integrate  vm.   

6  5**:?-f-iX*+xX*+3X«  +  4 


3.  Quando  duo  tanrum  funt  fa&ores  «  or  &  +  ^ 
cxhibebitur  etiam  Integrale  per  formulam  ~  —  J^T^ff 

1  — a  y  1  —  4    I — a* 2  —  «  £c 

}K  **  +  I  M  +  *      4*  **HFi 

Sericm  nempe  concinuando  donee  abrumpatur  per  eva- 

L  1  1  1  i  nefecntiam 
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ncfccntiam  terminorum.  Si  Faflores  duo  fint  *  &  *  —  4 
exhibebkur  Integrate  per  formulam  -  ^=^=. 
 —  ij^j^—i4-  ^   —  ^  Poteft  idem  Integrale 

cxprimi  ucroque  modo,  prout  fra<2ionis  oblatae  fa&or 
vel  minor  vcl  major  fumatur  pro 'z. 

4,  Si  primus  valor  ^fit  i-f'i  migrabit  formula 

pofterior  in  banc  ^X"-  x  7  *  7  +  ufque  ^ 
inclufivc,  qu&,  cum  figno  contrario,  cxhibetur  fumma 

Seriei  — ^=  ^  ===  A  ==;  4-       m  m&m 

nitum  concinuatae.   Sic    £/\  4  =  1 ,  atque  Series  eciC 

I^+lh  +  ?h  +  *ft  =  TxT  =  i-       =  * 

rit  Series  rh  +  fT?+3-f;  +  <*<=7  *7  +7=7« 

Si  4=  3,  Scries  eric  nrj+r**!  +jh>  +  7$~7  ^ 
1  v  JL-+-J-  4-JL—U 

—  T"      '        1       .3  ""18* 

c.  Ex  cidem  Serie  — 4— a+—  U-r- 

3  1x1+4      2  *  *  +  4     3  *  3  T 

pro  diverfo  valorem  oriuntur  Series  plures 
formi  fatis  elegantes,  quarum  nonnullas  Lefiori  ob1 
oculos  fiftere,  credo,  ingratum  non  erit. 

Si  pro  4  fiimantur  (ucceiEve  numeri  pares,  x,  4,  6,  8> 
C^r-.  Series  erunt 

Si  4= a)  — -  —  -4  '  -f-  1  .    -4  1  ■  1 

*  *  *  +  l    3*  3  +  *    4*  4+* 

4,)  — 1 — 4.  — 1 — — - — 4. — - —  + 

1  x  1  +  4    *  x  1+4*2  xJ  +  4    4  *4+4 

6)  +   i  !U_^+ 

1x2  +  6    3x3  +  6^4  x  4  +  6  ' 


1  1        .  1 


>  *  2  +  8+3  M  +  a+4  *  4  +'* 
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•   .+»■-• 

•   .....    -  +  <fc. 


I 

1 

I 

16—1 

25—1 

1 

25—4 

1 

1 

36—4 

1 
1 

+ 

* 
• 

3*— 9 

49—9 

i 

r 

+ 

1 

49-16 

64—16 

1 

+ 

1 

16—1 

* 

25—1 

1 

,  /  -4-  e 

+ 

r 

-4-  efr* 


4-F3 F+7 + 16  +71 + 2TFT?  c* 

4  +~ir  ""^9+  1 1  "f"  16+17     » J+*3 

Si  pro  d  fumantur  fucccflive  numeri  impares  1, 3,  f>  7* 
&c.  Series  cruiu 

1       .      j      .      1  1.1 


a— 1) — L~  +  — i — 4- — ?=. + - — L=  4-  e?c.: 


1  1  '3  6  ~  10... 
*     3-iT  6—1  T~  10— 1    *  1 5  —  1 

2  l-foT  3+p  -T-  6  +  o  +  i»+o 
fx-i-  '  1  •           »       -  > 

2  14-1 


6  .Ante 
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6.  Ante  aliquot  annos  D.  Jtt.  BtrnoulU  Geometr*- 
infignis  invcnit  fummarn  Send  cujuflibet,  cujus  Nume- 
raires conftievunt  Sericm  xqualiuro,  Denominatores 
vcr6  confticuuot,  vel  Sericm  quadratorum  datoaliquo 
quadrato  Qjnioutorum,  vel  SeriemTriangulorum/dato 
aliquo  Triangulo  T  minutorum.  Hare  invenit  ille  ob- 
fervando  quod  hujufmodi  Series  oriantnr  ex  ablatione 
Seriei  Harmonic^  proporaonaliutn  truncata?  ab  c4dcm 
Serie  integri ;  nempe  ica  ut  Humerus  terminorum  defi- 
tientium  in  Serie  trancata,  fir,  vel  duplus  lateris  dati 
quadrati  vel  duplus  unitate  au&us  Jateris  dati  Tri- 
anguK  7*.  Idem  etiam  oMcrvavit  fruftra  quarri  fum- 
marn Seriei  reciprocal  Quadratorum.  Hoc  idem  ctiam 
verum  eft  de  reciprocis  Cubomm,  vel  aliarum  quarum* 
libet  dignitatum  numerorum  in  progrefiione  Arithmeti- 
cal Ratio  eft,  quod  nulla  intercedit  differentia  inter 
fa&ores  denominatorum,  quod  ad  hujufmodi  futnma- 
tiones  Temper  requiri  conilat  ex  Mcthodo  fumendi 
differenrias  in  St  lulu  Prof,  I.  jam  explicate  Kara  fi 
per  formulam  aliquant  exhiberi  poflet  fumma  quxfita, 
differentia  itfius  formuls  exhiberec  cerminos  Seriei 
propofitae  *  fed  in  tali  differentia  denominator  temper 
afficitur  per  fadfores  ab  invicem  diver fos,  quod  qno- 
niam  in  Seriebus  praidi&is  non  obtinet,  torn  ma:  Serie- 
rum  hujufmodi  in  terminis  finitis  haberi  nequcurrt  Ad 
eundem  fere  modum,  argumento  petito  i  Prop.  IIL  & 
IV.  demonftrari  poteft  fummas  Serierum  exhiberi  non 
pofle  in  terminis  numero  finitis,  quarum  Numcratores 
conftituunt  Sericm  arquajium.  Denominator**  vero  <:on- 
ftanr  ex  certo  numero  terminorum  in  progreflionc  A- 
rithmetid,  maxtmo  fadore  cujufvis  termini  minorc  ex- 
iftcntc  quim  factor  minimus  in  termino  proximo  ia- 

fequenti,  cujufmodi  eft  Series  ~  +  —  +  - — ^frc 

7.  Jam  liceret  re^gulas  nonnullas  tradere  quas  pro 
cafibus  quibufdam  fingularibus  concinnavi  j  fed  hacc 

nos 
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?nos  Iongius  abducerent.  SufficUt  itaque  quae 
Jiora  Tunc  explicate,  &  fimul  monuifle,  ad  novx  Im 
jufce  Serierum  infinkarum  do&rinx  prove&ionem  ni" 
hii  magis  faccrc,  qua m  ft  excogitentur  formulas  ge- 
ncraliorcs  fummarum,  ex  quarum  diflerentiis,  per  rc- 
gulas  fupra  traditas  computatis,  <leinde  conficiamur  Ca- 
noncs  quamitatum  fummabilium  ;  ita  fere  IK  jam  fa- 
dum  eft  in  Calculo  Integrali,  h.  c  in  Stylo  thw$$$um9§ 
in  Methodc 


8.  Reftituendo  fadores  in  Denominatore  deflcieh- 
tes  potuiflet  praefens  Problema  revocari  ad  fropcfith- 
nem  IL  Scd  &  in  terminis  generaltoribus  propom  po- 
teft,  nempe  pro  Numeracore  fumpcl  qua  vis  For- 
nrara,  cujus  differentia  aliqua  datur.  Sub  ca  ramen 
conditione  ut  dimenfiones  Denominatoris  ad  minimum 
binario  fupcrent  Dimenfiones  Numcratoris ;  alias  en  im 
fumma  Scriei  in  rcr minis  numero  finicis  hab:ri  hequir. 

Sit  Jiujftt  rei  cxemplum  tn  Seric  TT^  +  tT^l 
■».s?7.»+4-6lt..o  +  A*    ubi  Numeratoccsrunt 
numerorum  naturalium  quadrara.    AppWetthdo  tfufli  Nu- 
merators turn  Denominatores  ad  numeros  nacurales, 

Series  revotatur  ad  forraatn  fiftipliclofeW  7777^  ^~  ^7l 
FT^4" 67s— +  Pa;  dcfignatis  numeris  na- 
turalibus  1,  x»  3*  4,  C^f.  terminus  Scriei  defignabi- 
tur  per  fe™tthm/  +  axy^4X^ ;  vci  per  tormu- 

to«M+Ix<  +  4»  nemPC  Pf0  ?  +^^0^.  <^U0- 

niam  progrediendo  de  termino  in  terminum  augecur 
*  per  umtates,  reftituendi  funt  fadorcs  in  denomina- 
tore  derlcientes  £  +  1*  £     J,  &  hoc  pado  revoca- 

turfatttaus  Scriei  ad  fotmulam  "«*£L*  *tfr '  *3  ft*  * 

fee  methodum  in  hftc  Propofitione  jam  cxplicatam  re- 

Mmm  mm  vocatuc 
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vocattrr  numerator  ad  formam — 6*  —  6**  —  *x*+  r 
+  r  x&  +  i  x*+ a*  Undc  habita  ration*  denomi- 

natoris  Terminus  revocatur  ad  formam  ^^rix^cx^ 

■  -6  t  ' 


4- ...  j    '    ,    .     Adeoque:  (umendo   Integrate  fit 

 6  ■     6r  ____ 

+  _^f      .    +  TXT  ;  quo,,  fub  figuo  contra- 

rio,  exhibetur  fumma  Serici  in  infinitum  contrauatav 

incipitfntis  i  tcrmino    Xv<  j7»  ^-fy  Summa 
Seriei  integr*  incipientis  a  termina^-y-^  eft  JI. 
Si  per  Prop.  II.  procedere  eflet  animus,  ex  formujl 

z  i  X£  +  1  S  collcclis  numeracoribus  primis 

X4f  70,  144,  X5i,.  lumendo  eorum  differentias  habc- 
rentur  46=^,  x8  6=/i,  e  =  o=  &c.  exiftenta 
M=%4  ;  wide  per  Lem+.%.  prod i ret  formula. —  6 — 6*s 
— a*  *  4-  1  x  *,  +  1  x  *  +  qui  defignatur  Ter 
minus,  eadem  ac  fupraj  atque  pergendo  per  Prof.  IL 
haberecur  fumma. 

?r*f.  Vf.  Frrf'. 

Inyenire  fummam  quotlibet  terrriinorum  Seriei  Fra* 
&ionum,  quarum  Numeratores  &  Denominatores  con- 
flituunt  tineas  duas  quafvis  tranfverfas  irr  Triangulo 
Arithmetico  PafihaUl;  nempe  cujus  generatores  func 
uniraces. 

Solution  Per  n  defignetur  Ordo-  Seriei  Numeratorum 
in  Triangulo  Arithmetico,    &  fit  f  differentia  inter 
ordinem  Numeratorum.  &  Denominatorum,  &  per.  q- 
defignetur  numerua  terminorum  quorum  fumma  re* 

quirkuc 
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quiritur.  Turn  (t:  Denominator  fiat  plurium  dimen? 
fionum  quamfimt  Numeratorcs,  Summa  exhibebitur 
per  for mulam  primam  (equencem  $  fi  dimenfioncs 
Numcratorum  plurcs  Tint  quam  dimenfioncs  Dcno- 
minatorum,  Summa- exhibebitur  per  formuiam  fecundara* 

FowiuIa  1. 

"jfo.—  1  |  n.n -T"  i  . n  4-  *J_&G' »"+  p  —  r 

Formula  II.   

P  ~f* 1         .         f4-ix»— i.n — ft  .  £2c.  w — ^ 

£*.  I.  Inveniendum  fit  aggregatum  fcx  pr-imorump 
terminorum  Scrici  -I  +  ±  +  ^  +  ^  +  2i  +     +  d*. 

i    1    7    1  18  1  84  1  »io  1  461I  1  ^ 

ubi  Numeratorcs  conftituunt  Jineam  quartam,  Deno- 
minator's conftituunt  lineam  fepcimam  in  TrianguJo 
Arithmerico.   Sunt  itaque  0=4,  £=6;  & 

quoniam  dimenfiones  Denominatorum  fuperant  dimen* 
fiones  Numeratorum,  dabitur  fumma  per  Formuiam 

a -h?  —  i   4.5.6   /. 

pr.ma.rv;  nempe  -T=7-  fwa 

J         IX  II* 

Ex.  x:  Quaeratur  fumma  fe*  primorum  terminorum 
Scrici  i  +  i+S  +  g  +  H2  +  §  +.*.  «*» 

termini  tunc  terminorum  Seriei  prioris  reciproci.  Sunt 
itaque  *  =  7,  f  =  3,  fl=6,  adeoque  per  formuiam- 

fecundam  fumma  fit  —  j-  + 1  *'"6  \  \°.  42=*4- 

Scholium  x*  Formulas  in.  hac  propofitione  exhibitas 
ante  biennium  communicavi  cum  Viris  celeberrimis 
Moivrco  &  Bcrnoulliis.  Facile  autem  derivari  potfunt 
ex  prasceptis  itr  /V*/>.  I.  tradiris.   Sit  exemplum  in  Se- 

de  priori  —  -f 4-^  Per  />  defigoato-loca> 

.4--  ■  a»» 

*  Tcr* 
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Termini  in  Serie  hac,  exhibetur  Terminus  per  formulam 
lOi6  Unde  regtediendo  ad  Integrate, 

3  ' '  Sc^ei  'incipienris  &  'termino  illo  exhibetur  per 


formulam  — \-  ' 6  ^  ;  adeoque  propfumpto  i,  Sc- 
ries  Integra  fit  ^j—  =  1,  atque  fumma  primorum 

fex  tcrminorum  fit  3  -  rf^Ti'  °mni°°  Ut  for* 
mulam  jam  exhibetur.  . 

a.  In  fc*mul4  prima  (umma  Seriei  in  infinitum  con- 

^nuata*  eft  n    t "  1 ,  cvanefcente  jam  parte  altera  for- 

muhe.   Sed  in  cafu  formulae  fecundae  fumma  hare  eft 
infinitum  quid,  cujus  fpecies,  refpe&u  numeri  Infiniti 
exhibetur  per  formulas  partem  alteram,  quae  in  hoc 

De  hujufmodi  Seriebus  in  epiftola  dati  menfe 
Mah  1 7 1 6,  fie  ad  me  foipfit  Vir.  41L  £>.  lzibniu*st 
quern  magno  Scientiarum  damno  nobis  nuper  ereprum 
lugemus.   "  11  me  femble  qu'autrefois  jay  aufli  ftrnime 

*  quelques  Series  ou  fuittcs  comrne  -7+"—+-^+^ 
4-  £  4-  4  4-  &* •  1-c  terme  de  cette  fuitte  exprirae 

?  Analytiquemont  eft         ■        *        .  ,". 

«  —     5  •  *  '  3     —  — ,  g  .  .  ■.   On  demande  done 

"  la  fomme  dune  fuitte  donne€,  dont  un  terme  foit 

*  xx-ha/l  +  x//  ou  *  fignifie  les  nombres  naturales 
"  1,  3,  4,  cfr.  &  /Jfignifie  TUnite,  ou'la  difference 
**  des  x.   Suppofons  que  le  terme  de  la  fuitte  fom- 

"  matrice 
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"  matrice  demand**  foic  /J^T/  =  f .  Or  Diff!  |  = 

"  &    j>  =  m  dx  =  m  I;  done  Ja  Difference  de  ®  eft  = 
+  xm~nlx~-£TZTi'  Maintenanc  il  fauc  faire 

+   mm l  x  +mnll 

 zLLL  mm  

mm  xx  f  zmnlx+nnll       mmx  x  -j-  $  mmi  xHr-z  m  mil 
~7 -    mml xJ^m  nil 

"  c  eft  a  dire,  il  fauc  identifier  ces  deux  formules,  ou  la 

"  donnee  eft  Multiple  per  ±Lt  done  egalanc  les 

"  cermes  refpetfifs,  puifque  les  x  x  conviennenr,  on 
"  aura  par  les  x,  i»  +  »=jW)  ceft  adire  il  y  aura 
"  m  =  nt  &  par  les  abfolus  on  aura  nn  -f  m  nz=z  zmm 
"  ce  qui  donne  encore  m  =  n;  done  l'idcntification 
"  reuflit,  &  nous  -pouvons  faire  »  =  =  i,  6c 
"  f=  \  (car  /  demeure  arbitraire )  &  Je  terme  de  la 

"  fuitte  fommacrice  fera  car  clifE  donne 

«        *     I  *  4-  f  p  _ 

—  jc  + 1  T"  x  +  i — xx-fix  -t-  2»&Parc<>niequente 

"  -4r^-  donne  la  fomme  des  —  *  

3>  4'  T*  7*  5,7'  /a  Jurnmatrtx,  cujus  ter* 

u      *  6  x 

mnus  r^F? 


"  "7  +  7  "+*  ^  +  £  +  £j  +  ^f  •  fammand*,  cu- 
"  jus  terminus  -x  ^   pr 

.  1  «n  iervir  aux  fommations,  les  5  teimes,  fur  Ex.  de 

Nnnnn  4  «« la 
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"  la  fukte  donnfee  feront  y  —  3=7*   Et  general!* 

M  ment  la  fomme  des  termes  jufqu'a  quelque  rerme 

6  x 


 • — — ; —  — ^exclufivement,  fcra  . 

<c  —  3  :  Et  pour  la  Ibmme  de  la  fuitte  cotierc  a  ttnft- 

"  nie,  *devient  infini,  &  -ij£-  =  6:  done  la  fomme 

"  de  toute  la  fuitte  eft  6  —  3  =  3,  comme  vous 
ft  l'avez  trouve. 

"  Cette  methodc  eft  le  caicul  des  differences  ap- 
"  plique  aux  Nombres ;  &  il  faut  vous  avoucr  qua- 
<;  vane  que  de  l'appliquer  aux  Figures,  &  mcme  avant 
"  que  d'avoir  ete  Geomctre,  Je  le  prattiquai  en  quel- 
"  que  fa$oa  dans  les  nombres;  ayanc  trouve  encore 
"  jeune  gar$on  que  les  liiittes  dont  les  Numerateurs 
*6  fuflcnt  des  Unites,  &  dont  les  Denominateurs  fullent 
"  les  Nombres  figures,  comme  Triangulares  Pyrami- 
"  daux  &c.  etoient  les  differences  icrcs,  t<%  3™",  &c- 

multiplies  par  les  conftantes  de  la  fuitte  — + 

-\--^  -\-&c.  &  par  confequent  fornmables.  Mais 

c*  quand  je  devins  un  peu  Geometre  &  Analyfte,  Je 
f<  vis  quil  y  avoit  moyen  de  venir  a  bout  de  telles 
"  fommations  par  une  Methode  generalie,  autant  qu'il 
"  etoit  potfible ;  &  que  le  caicul  des  differences  elloit 
*'  encore  plus  commode  dans  la  Gcometrie  que  dans 
"  les  Nombres,  puis  qu'il  y  a  plus  d'evanouillements, 
"  &  que  les  differences  rcpondent  aux  Tangenres,  les 
*'  fommes  aux  Quadratures.  C  ette  methode  generalie 
"  de  chercher  la  tuitte  fommatrice  de  la  fuitte  donnee, 
quand  elle  eft  poff  )ble,  rcudic  toujours,  quand  le  terme 
de  la  fukte  donnce  exprime  Analytiquemenc  n'a 
(<  point  la  quantite  variable  envcloppfe  dans  une  racine, 
ny  entrant  dans  lcxpofant;  &  aiors,  on  peuc  rou- 

"  jours 
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"  jours  determiner  la  fuittc  fommatricc.  ou  prouver 
qu'il  eft  impoflible  d'cn trouver.  Et  Ja  cbofe  reuffit 
"  meme  bien  ibuvenr,  lors  m£me  que  la  variable  en- 
*'  tre  dans  l'Expofant.  Mais  comme  il  y  a  quelque- 
*'  fbis  des  Quadratures  particulieres  de  quelques  por- . 
"  tions  dune  Figure,  done  ou  ne  ftauroit  donner  Ja 
€(  Quadrature  generalle  ou  la  Figure  quadratrice;  dc 
*'  meme  on  pcut  trouver  quelquefois  la  fomme  de 
**  route  la  fuitte,  ou  d'uncertaine  parcie,  quoyqu'oa 
"  ne  puifle  pas  trouver  la  fomme  de  chaque  partie ;  & 
"  alors  il  faur  avoir  recours  a  des  Methodes  particulieres, 
iC  dent  on  n'eft  pas  toujours  le  maiftre,  noflrc  Analyfe 
"  n'eftant  pas  encore  port6c  a  fa  perfection. 

Prep.  VII.  Prd. 

Invcnire  fummam  Seriei  cujus  Numcratores  confti- 
tuunt  lineam  quamlibet  ere&am  in  Triangulo  Arith- 
metico  Pdfchtl/i,  Denominatores  vero  conflituunt  li- 
neam quamlibet  tranfverfam 

Solutio.  Defignetur  ordo  lines  erc&ae  per  f9  ordo 
Jinese  tranfverfe  per  qf  &  fit  m  aggregatum  tot  termino- 
rum  primorum  in  linca  erecli  ordinis  f~\-q —  *  quot 
f  unt  unitatcs  in  q  —  i  ,  arque  Cum  ma  quarfita  erit 

-    ,  Q — :   I  .1.9.  C^c.  7 — 1 

Ex.  1 .  Proponatur  Series  +  ^  +  + 

VJbi  Numeratorcs  conflituunt  lineam  fextam  cre&am, 
Denominatores  occupant  lineam  quartam  tranfverfam. 
In  hoc  itaquc  cafu  funt  f  =  6,  q  ~<\,  p  -\-q  —  1  —  9. 
q  —  1  =  3,  adeoque  w  —  1  8  -f-  28  =  57  i .e.  tribus 
terminis  primis  lineae  nonae  cre&.x.    Unde  fit  fumma 

quanta  x*  —  37  x  — I  =  ^ 

Ex.  2.  Conftituant  Numerators  lineam  cenrcHmam 
credam,  &  fint  Denominatores  Numcri  Trigonalcs,  qui 
occupant  lineam   tertiam  tranfverlam.    Turn  erunc 

f 
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p*=ioo,  qr=.  3,  m=  ioi  atque  adco  fumma  quxfita  fit 


1  -IOIX 

100  .  101 


Cor.  Si  q  =i,  formula  fit  2L-nJ,  qui  exhibetur  ag- 

.  t 
gregatum  primi  termini,   una*  cum  femifte  (ecundi, 

triente  tcrtii,  quadrante  quarti,  &  fic  porrd,  linear  cu- 

jufvis  ere&*  ordinis  p  Trianguli  Arithmctici  Eafcfalii. 

Sicv.gr.  o&  -1  +  JL  ,  I2  +  I°  +  i+±=£^  =  I0i.. 

VIIL  Pro*. 

Invenirefummamejufdem  Seriei,  quando  terminorum 
figna  funt  alccrnarim  +  &  — 
Solutio.  Summa  quxfita  exhibetur  per  formulam  fira- 

pliciflimam  — 1  . 

£*.  Invenicnda  fit  fumma  Scrici  f -f  ^  -  ^ 

+  ^5""7il7+^'  ubi  Numcracores  conflituunt  li- 
ncam  fepcimam  eretfam,  Denominators  conflituunt 
nonam  tranfverfam.    In  formula  itaque  pro  p  &  q  fcrip- 

tis  7  8c  9,  fit  fumma  7-. 

'4 

Manente  eadem  Serie  Numeratorum  fnempe  linei  fep- 
timi  ereda),  fi  pro  Serie  Denominatorum  fumantur 
fucceffivc  line*  tranfverfx  zd«,  3-  4-,  &c.  Summx 

erunt       j.        ±9  ±9  fa  qua»  flc  potf^ 

7'  il»  Si»  iTe'  4^'  ^  ubitam  Numerators,  quam  - 
Denominators  excerpuntur  ex  lined  tranfversa  ordinis 
feptimi.    Idem  eveniret  fi  loco  feptimae,  Numeratores 
conftituhTent  aliam  quamlibet  lineam  eretfam  ordinis  p; 
Summae  quippe  oritentur  ex  application  terminorum 

linear 
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mc  iequentes  in  eadem  JineaV 

Propofi ciones  hae  dux  noviffimx  potius  elegances  Tunc 
quam  uciles*  quare  Formularum  noftrarum  demon- 
ftracionem  Ledoris  fbiercia  inveftigandam  relinquimus, 
ad  Propoficiohem  ukimam  jam  propcrantes,  quae  tcr- 
tiam  continet  Serierum  fpeciem,  ob  ufam  multipliccm 
facis  infignem. 


Sic  Series  quxvis  -j,      ^  -j^  &c.  cujus  termino- 

iwxi  Denominatores  conftituunt  progreflionem  quant- 
Jibet  Gcomerricam  h,  b\  hl,  h+,  &c.  Sine  cuam  Nir- 
meratorum  primus  A  (—  Ai),  prima  djflerenciarum  pri- 
marum  B,  prima  fecundarum  C,  prima  cerriacum  D9 

quartarum  E9  &  fic  porrd  ;  6c  fint  j,  n»  ??»  ^  • 
refpe&ive,  aggregata,  Unius,  Duorum,  Trium,  Qua- 


que  fine  Numcratorum  primus  a  (=  *)  prima  diffe- 
renciarnm  primarum  prima  fecundarum  V,  prima 
terciarum  d,  &  fic  porro :  &  fmk  —  i  =  q.  Turn  ip* 
forum  4,     c,  dt  &c  valores  crunc. 

c  =  q  hA+  hB+  C 
Jz=qzbA  +  qhB  +  hC  +  Z> 
&  fic  porro- 

DtnmfwtU* 
Sans  conftat  efle  4  =  a  =  A  = 
Termini  ~,  p  p,  7;  ^ .  Numsraioribus  M,foQ*  Pi  - 


M  N  0  P 


O  o  0  o  o 
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rr         a  r  r  D  the.   transformantur  in 

&c.  f  A+JlJL+lC  +  V 

terminos  -r» — jr~" »        hv       '  ** 
tgt  Unde  colligendo  fummas  terminorum,  inwmumut 
.  Numerarores  *,  A  >.  *.  ®<-  ncmPe 
*  —   ,A 

Unde  fumendo  diffcrentias  fiunc 

b  —  s 

,  =  *>i*+  hB  -i-  C 

SfiVJit  in  Propoficionc '  «ta,be*or. 

C*r  i.  Si  Numcratorum  «,  N,  0,  ?,  &«•  dinefcn- 
tia  vel prima,  vel  feeunda,  vel  alia  qusdam  derur. 
erminis  omnibus  poft  primes  aliquot  in  Ser e  ABA 
D,  drc  evanefcentibus,  D.nerentue  *,  f,  *,  to*,  tandem 
incurrent  in  .Progreffionem  Gcomemcam  in  ratiow  i 
ad  q.   Exempli  |racii.  f.  detut  Numeratorum  M.  * 
0  f>  rir  differentia  prima  B,  erunt  f,  d,&c.  in  ra 
ti'one  continua  Geomftrici  t  ad  f ;  at  conftat  per  .p- 
forum  valores  qbA%hB,    ^hA  +  qhB,  &(.  ex 
iftentibus  C  —  o  =  D  —  &c. 

Ccr.  i.  Ordo  autem  primi  differentiatum  B,  t-,  "> 
&c   qux  hoe  modo  evanelcunt,  idem  eft  ac  mao 
differentia:  vel*.  vel  r.  &t.  unde  ineipit  ProRteflio  dla 
Geometriea.  Sicf.  B  =  o=C.=  <*6  e™nt^'*?'; 
jn  Progre(uone  Geometriea ;  f,C=o=D=^  erant 
4  Jv.  in  ProgrelBone  Geometric!   Et  lie  porro. 

,    Iifdem  pofitis  fit  r  terminus  unde  WJJ«fJ| 
Geometriea  in  Setic  diffetenuatum  *,  t,  d,  &«  &_P=j 
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...    c   •     <&   ft   y  & 
f-\-i  dcfignctur  ordo  Termini  in  Serie  -g,  ^ 

&c-  Turn  Terminus  ille  defignabitur  per  fra&ionem 
cujus  Denominatore  exigence  h'+  1  Numerator  eft 

g  +  bf  +  cp*t~!  +  Jp*l^xt^-\-&c.+  r- 

nempe  per  n  defignato  ordine  differentix  evanefcentis 
in  Seiie  By  C,  D,  &c.  uc  &  Numcro  tcrminorum 
a-\-bpt  &c.  item  terminorum  —  i  —  q  p,  &c. 

Dcmonftratio.  Per  Lemma  I.  Termini  lftius  Numera- 
tor exhibetur  per  formuIanT . 

<  +  if  +  cf .  L^l  +  J  P  x f~! .  at. (p+i 

fubcunte  vices  x  in  Lemmare  ido) 
.  Erg6  fi  fit,  tx.gr.  n^=zz,  per  Lemm.  5.  Or.  i.  erunt 
xy  d%  &c.  in  lationc  concinua  1  ad  q.  Numerator  ica- 
quc  in  hoc  cafu  eft 

xt^z2  xL^-±xt~3  -f  (jrc.  Sed  fi  termini  cpxp-=^ 

^e^p.xt^zlytzz3:      &c.  ducantur  in  21.,  &  produ- 

dui  addantur  termini  r  '-]-  q  p,  prodibit  Series  qu&  ex- 
primitur  binomii  1  -f  q  dignitas  1  -\-qf>fz=h?.  Ergo 
produ&um  illud  arquale  eft        1  —  qp\  adeoque  ter- 

xbF—i  —  qp'  Quo  pa&o  Numerator  fit  4-}-£f> 
j-i-x^ —  «  — 4/>,  exiftentibusduobus tcrminis 

Ut  &  duobus  —  i  —  f  />,  juxta  fenfam  Propofitionis, 
quoniam  /»=  x.  Atque  cadem  eft  demonftratio  in  aliis 
cafibus.  De  Denominarore  verd  per  fe  fatis  conftat. 

fr*p. 
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Prof.  IX.  Prob.        •  . 

Invenire  fummam  quotlibct  tcrminorum  Scrici  cu* 

jufvis  j,     ^7,      &V.  cujus  tcrminorum  Denomina* 

tores  conftiruunt  progreflionem  quamlibet  Gcomecri- 
cam  bt  />\  by,  h\  drc  Numeratores  autem  font  quao* 
titates  differentia*  aliqui  conftanti  gaudentes. 

Solutb.  Sunto  Numcratorum  My  N,  0,  P,  &c.  pri- 
mus A,  prima  difFerenciarum  primarum  B\  prima  fc- 
cundarum  C,  prima  tertiarum  £>,  &  fie  porro;  &  lTc 
ipforum  A%  B,  C,  £>,  &c.  numcrus  tt,  atquc  £  —  i  =  ft 
Turn  flat  4=^f=r  At).b'=:bA  +  B9  c  =  abA+kB 
+  C,  J=q*bA  +  ibB  +  bC  +  D9.&c.  ut  fine 
tot  termini  4,  <\  </,  c£r,  quot  funt  unitatcs  in  *  -f 1. 
Tcrminorum  iftorum  ultimus  dicatur  r,  atque  per^  +  1 

defignetur  numerus  tcrminorum— ,  ^,  ^,  ^,  quo- 
rum fumma  requiritur;  Dico  fummam  illam  exhiberi 
per  fradtioncm,  cujus  Denominators  extftente  £  >  +  \ 
Numerator  eft. 

Demonftrdtie.  Nam  (per  Lem.  6.)  per  hanc  formulam 
repraefentatur  terminus  ordine  p  -f  i  Seriei  £ 

^  0^-  qui  terminus  ("per  conftru&ionem  Lemmatis 

aequalis  eft  aggregato  tcrminorum  numero  p  4-  i  Seriei 

-    M  N  0  P 
propofits  j,  T„  -v       g±E.  D. 

~  ^ 

i. 
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Ex.  i.  Invenienda  fit  fumma  novcm  tcrminorum  Sc- 

rici  ~,        jt  ~,  &c.  Sunt  in  hoc  cafu  hz=z9  q 

— i)  =i»  f+i  =9*  ?=8,  5=  I. 

C=o,  =  P  =  rfY.  adcoquc*=x,  (quoniam  funcduo 
Afit)  Hiocfir  4  (=  ^;  ==  i, -M  =  *  x i  +  O 
~3,  ir(  =  ^A^  +  y& B  +  C=iXi  +ixi'+o) 
=  4  =  r,  Adeoque  per  formulam  fit  fumma  quaefita 

?  — = "VTi" 

Fx.  i.  Quxratur  fumma  fcx  tcrminorum  Serici  1x5 

In  hoc  cafu  funt  h  =  ~,  q  =  =|,  />  -f  1  —  6,  f  =  5> 
A—  1,  fl  =  xf  C=if  D  =  o  =  E  —  &c.  adcoquc 
*  =  3,  atquC4  =  i,  ^=  ^  +  x  =  j-»r==i  +  j+ 

1  rrr  — ,  ^— A^ji.iJ.--;^— r.  Undc  fumma  qux- 

9  *7       9  ^3  *7 

fira  fit  =  1995  6»  »vc  _  

■  +  7-x5-f  7><»xf-f  — ; ix^-i  +  Tx»--xyx, 
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Or.  1.  Ejufdcm  Serici,  a  tcrmino  primo-v  m  infim- 

turn  continuarx,  fumma  exhibetur  per  formulam  fim- 

pliciffimam  ^  +  =^  +  =,  +  =4  &c 

Ccr.i.  Si  h*=z%9  Seriei  cocius  in  infinitum  continua- 
tx fumma  habetur  iol&  additions  terminorum  A9  B9 
C,  D,  &c.  Et  hoc  fumma  eadem  eft  ac  fumma  linex 
credte  refpondentis  termino  primo  A,  in  Triangulo 
Aiithmecico,  cujus  lineam  tranfverfam  occupant  Nume- 

p  p  p  p  p  tnoM 


c  fa  y 

ratores  M,  N,  0,  P,  &t.  Quod  facile  conftar 
tcmplatiooc  Triaoguli.   Si  itaque  fuerinc  M,  fl,  0, 

Numeri  figurari  cojufvi*  ordinis  n,  fumnsa  Scriei  — 

HOP  % 
-)  }-  ^-         +        arqualis  eric  Nu  uteri  binary 

1§  digmcatiif'-    Sk  Series^-  +  -L-j- 2- -L  4.  = 
z'-'^i,  ucvulgo  notum;  Scries +  -  +±  -\-  ± 

-5-  &e.  =  x •  -»=  1 ;  Series^  -f 4-i-  +  ^  +  = 

x 1  ~  1  =  x2,  =  4,  &  fic  porrd. 

Scholium.  Celeb.  D.  Jsc.  Bernoulli t  in  Tra&aru  fuo  dc  * 
Seriebus  iofinitis,  folvic  illud  Problema.-    **  fnvenire  - 
"  iu  mm  am  Seriei  infinite  Fradionum  quarum  Dcnorai* 
*•  natores  crefcunt  in  Progreflionc.  quacunque  Geome- 
tries Numerators  vero  progrediuntur  veijuxtaNu- 
metos  naturalcs,  1,  1,  3,  4,  &c.st\  Trigonales  i, 
h  6,  10,  &c.  vet  Pyramidales  r,  4,  10,  io>  &V. 
u  auc  juxcaQuadraros  1,  4,  9,  i£>  eJv.  autCtrbos  1, 
"  ^  a7»  ^4,  &c  eorumvc  mulTiplices."    Ipfius  fola- 
tioncm  confulae  Ledor.    Aliam  verb,  &  quidem  mul* 
to  generaliorem  invenjc  D.  Nfr.  Bernoulli  illius  Nepos, 
eamque  (  poftqqam  ci  hare  miferam,  fed  fine  demon- 
ftratione)  mecum  cojnrounicaredignacus  eft,  in  cpiftola 
dad  1 8°  Scptembris  17 15,  miris  quidem  inventis  refer- 
tiflima,  qualibus  me  crebro  dignatur-vir  Doaitfimus. 
De  hoc  vcro  Problemace  fie  fcribic   "  Pour  Ja.fomme 
d  un  nombre  determine  n  de  cermes  de  la  fuitte  de 
"  voftre  Theorems  7.  [  CoroUmum  priroum  eft  hiijus 

Propoiitionis]  jay  trouvfc  cette  formule -£7  X 


4t 


4$ 


«  —  »      wi  —  1        m  —  1      «       ^rr;  * 

+        ou  les  Lctcrea  4  B,  C,  r>*.  marquenc 

"  ies 
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"  Ics  Coefficients  des  termcs  immediatement  prece- 
dents.  Et  en  mettant  dans  cecce  formule  p  -j-  i 
M  pour  »>  pour  &  en  rnultipliant  tout  encore 
"pat  e"-1,  on  a  la  ioiution  de  yoftre  Prob. 
41  IX"'".  Et  me  monuit  Vir  peritifTimus  hanc  foam 
formulam  gencralcm  in  noftram  parricularcm  (Cor.  i. 
hujus  propofitionis;  rnigrare  quando  nz^zca;  quippe 

turn  evanefcunt  l,  n%  n .  t~\  n  .  — -1 .  tZJg  &c  ref- 

petfuipforum  m\  A,  B,  C,  &c.  adeo  ut  Series  in  co 

rt*te~  *  +  ^J  +  ^c+&c.  quxom- 

rnno  coincidit  cum  noflra  4«,  + 

Ad  hue  aliam  hujus  Problematis  folutioncm,  &  quidem 
ab  hi  fee  admodum  diverfam»  invenit  D.  Taylor  ope 
Method i  fux  Ihcrementorum-  Viri  do&itfimi  rogatu, 
ad  cum  miferam  formulam  meam  fecundam  pro  folu- 
tione  Problematis  11**,  item  formulas  alias  fpe&antes  ad 
Propofitiones  tcrtiam,  quart  am  &  quint  am,  fed  fine  de- 
mondraciombus :  quippe  non  dubicabam  quin  Vir  acu- 
tiffimus,  atquc  ipfe  Methodi  iftius  Incrementorum  In- 
ventor, hifce,  vel  faltem  paribus  invenienili*  par  efler. 
Refcripfit  k  harum  folutiones  invenifle,  &  fimul  alia 
quaedam  communicavit  ad  hujus  methodi  profedtum 
multum  facientia,  quae  jam  noftro  honatu  indudus  hif- 
ce  fub}ungere  dignatur. 
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APPENDIX 

Qua   methodo  diversa  eadem   materia  traBaturi 
AuSiore  Brook  Taylor,  LL.  2X  %  S*  Seen 

HOrcatu  Virt  ClaruZ  cui  nos  innumeris  officiis  <b- 
vindiffimos  efle  iibencer  fatemur,  fequentes  jam 
Propofitiones  exhibemuf,  quas  quidem  in  aliam  occafio* 
nem  refervandas  efle  decreviflemus,  ni  aequum  vifum 
fuiflet  pare nd urn  cflc  imperio  amici  qui,  dum  Propofitio- 
nes quaidam  praecedentes  fuas  olim  nobis  inveftigan- 
das  propofuit,  earura  inveniendarum  occafionem  dedic. 

- 

Definitions. 

* 

i.  Quantitatis  cojufvis  variabilis  valorem  praFentem 
defigno  iiteri  fimplicitcr  fcripti,  Ut  x  $  valores  prece- 
dences diftinguo  lineolis  eidem  Ktcrae  ex  parte  fupe- 
riori  pofitis,  fcquentes  lineolis  ex  parte  inferiori /crip « 


tis.  Utvi  hujus  DeHnitionis  fint  x,  x,  x,  *,  x,  cjuf- 

dem  variabilis  valores  quin/juc  continui,  exilteme  x  va- 

lore  praefenti,  x  proxime  prxterito,  x  fecund 6  prxtcri- 
to;  x  proxime,  atquc  x  fecundo future  Et  fic  de  aliis. 

-Ad  eundem  modum  (tint  interpretandx  lineolx  qua* 

"  * 

incrcmentis  apponuntur.   Sic  funt  x,  x,  x9  x,  x,  ip- 

••  ••  ••  >••/#.. 


fius  x  valores  quinquc  continui  5  ut  fic  x  iacremcntum 

team-. 


■ 
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fecundum  ipfms  at,  fit  x  incrememum  fecundum  ipfius 

*.  Et  fic  de  alus.  y      ;         . ,  (»v. 

O.  Vi  hujus.  Definition!*  #  -f  xi=x%  x  4- *  — 

x  +  x  =  x.  ->  Et  fic  dc  aliis  hujufmodi. 

Quando  ufu  venit  uc  variabilis  quantitas,  puta.  *, 
fpectanda  fit  tanquam  Incrcmentum,  ejus  lntegralc  de- 
figno litcra"  inter  uncos  f  ]  inclasa\  Iltius  ettam  Inte- 
gralis  [x]  Integrate  (vel  ipfius  at  lntegralc  fecundum.) 
defigno  numero  binario  uncorum  priori  fuperimpofito, 

~  ■  »  «  •  •      et  .... 

ut  L  *].  Tftiua  etiam  Integralis  lntegralc  (vcl  ipfius  x* 
Integrals  tertiuni,)  ad  eundem  mod  urn  defigno  numero 

ternario,  ut  [  x  ].    Et  fic  dcinceps.    Ondc  vi  hujus 

Definitionis  conftftuunt  ['*],  [x],  [x],  x  Scriem 
terminorum,  quorum  quilibet  eft  ipfum  immediate' 

praecedentis  incrcmentum  primum,  ut  fit  [.v]  =  [x]± 

2 

[X]    =   {*l   *  !=[*]. 

■*■*.'•'■  * 

Lemms, 

Facli  x  v  ex  Muldplicationc  duorum  variabiiium  <  & 
v,  incrcmentum  eft  x  v  4-  a:  v. 

Nam  au&is  variabilibus  per  propria  incrcmcnta,  fit  novum 
productum  x  -X-  x  xv  4-  vr  five  xv  +  *v4-*  4-T  x  % 
hoc  cftxv  -1-*  v.+  *  v  (pro  as  +  *fcripto  *  ^r  Defi  iJ 

Unde  dempto  ptfof*  protfu^b  -xtr  reftat  Jncreraetiwnv; 
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Trof.  I.  Tbeor. 

Ejufdem  Fa&i  #  v  Incrementum,  vei  primum,  Tel  fb- 
cundum,  vel  tertium,  velaliud  quodvis,  cujus  ordo  dc- 
fignatur  pec  fymbolum  «,  cxhibetur  per  foimulam  hanc 
gencralem 

xv-\-n  x  a/4-**   *  v4-*x  X~ r* 

#  v  4-  e^r .  • 

In  h&c  formula  ha?c  funt  obfervanda,  i180  termino-' 
rum  numeri  coefficienres  i,  n,  «x-— ,  »x  — 1  x— 

2  2  J 

fifr.  iidem  funt  ac  in  binomii  dignitate  *.  ido  Numeri 
* —  i,  n  —  2,  *—  3,  ipfis  x  infrafcripti  de- 
ftgnant  numeros  pun&orum  quibus  definiuntur  Incre- 
ments 3d0  Lineolae  l9  tl,  w9  &c.  ipfis  x  infrafcripta;, 
interpretandae  fimt  per  Def.  1.  4*°.  In  quovis  Termino 
numerus  pundSorum  ipfis  *  &v  fimuJ  infrafcriptorum, 
eft  n.  Sit  v.g.  n  =  4 :  turn  per  formulam,  ipfius  x  v 
incrementum  quartum  prodit  *v-\-axv-\-6xv 
4  x  v  +  x  v. 

Theorema  hoc  generale  demonftrari  poteft  per  In- 
dudionem,  incrementis  continue  fumpcis  juxta  formam 
in  Lemmace  precedent!  trad  it  am.  Sed  &  collect 
forma  Seriei  ex  hujufmodi  cakulo,  Theorema  etiam 
demonftrari  poteft  per  Methodum  Tncr^mentorurrii  ad 
eum  modum  cujus  fpecimen  mox  dabimus  in  demon- 
ftratione  Propofitionis  terciae. 

Prep.  IF;  Theor. 
Ipfius  x  v  Integrale  primum  [xv]  exhtbetur  per  Sc- 

2  3  4 

—  [x]v  —  [x]v-\-tx]  v~[x)v&c. 

fe 

Scries  au tern  ita  terminatur,  ut  fit       =  [x]  v 
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Nam  fumendo  incrementa  reftituitur  propofitumxtr. 
C$r.  i.  Datis  duobus  ex  ifti9  [x  ],  [xv  ],  vj, 


*(atut  tertium.  Item  datis  tribus  ex  iftis  [x],  [*]p 

[xv]t  datur  quartum,  Et  fic  porrd. 

Or.  a.  Siy  =  o,  datur  [xv]  ex  daco  [*].  Si 

i 

«  =  o  datur  [xv]  ex  datis  duobus  [x],  &  [*L  Si 

JJ  =  o,  datur  [*v],  ex  datis  tribus  [*],  [*L  [*!• 
Et  fic  porrd. 

Ex.  i.  Sit  exemplum  hujus  formula:  in  inventione  In* 
tegralis  ipfius  —2- ,  dato  nempe  z,  atque  exiftento 

Z  Z  Z  Z 
I  II  in 

v=o,  qui  cafus  eft  fpecialis  Propofitionis  fecundar 
Tra&atus  praecedentis  Doi  Monmort.   Faflo  itaque  x  = 

»  -m.  a  ^ 

*   *•  _ 

arqucfxl  =  *^   .    Unde  per  formulam 

St  c#r»i,  hoc  eft  [^1  =  -  jrfn  - 

.v  v 


(  6io  ) 

Ex.  xJ  Sit  aliud  cxemplum  in  inventione  Inte- 
gralis  ipfius  ubi  eft  x,—  i ,   atque  datura, 

Turn  pro  *  fumpto  4%  &  pro  v  fumpto  n,  fit  x  =z  g  * 
hoc  eft  x=ax,  feu  *  -f.  x  ~      adeoque  x  =  a  — 1  *, 

atque  *=^7i«   Regrediendo  itaque  ad  Integraliafit 

[ x]  ;  item  [ x  ]  =  I£=^9  t item  { x  j  ^ 

=== ;  &  fic  porrd.    Adeoque (quoniam x  =  ax,)  funt 

»]=  —t ,  [ x )=•==,[ x]  ====,  Unde 

*■  +  I  '    "  -f- 

per  formulam  prodit  [  »a*<  ]  =       — iLl?  4,  1— » 

In  hoe  exemplo  continetur  Solutio  P roblematis  de 
quo  agit  de  vV»wwrf  in  Propofitione  nona.  Goirt- 
cidit  autem  formula  cum  ea  quam  exhibec  ilie,  in 
Corollario  primo  -ejufdem  Proportion  is. 

Scholium.  Poflunc  etiam  ex  hie  formula  alii  deriva- 
ri  valores  Integfalis  quxfiti,  pro  vario  modo  quo  m- 
terpretantur  Incrementi  propofiti  fadores.  Sic  in  ex- 
emplo fecundo  intcgrale  ipfius  n  a, L  exhiberi  poteft  per 


formulam  a«[n  ]  —  a  —  1  *«-j>]  4.  HTTr  **[*] 

—  &c.  pro  x  nempe  fumpto  *,  &  pro  v  fumpto  4°. 
Sed  de  his  fortaile  alii  occifione  fufius  dicemus. 

Prof.  in.  rw. 

Fjufdem  *  v  Integrate,  vel  primum,  vel  fecundum,' 
vel  tettium,  vel  aliud  quodvis  cujus  ordo  defignarur 
fymbolo  /*,  exhibetur  per  Seriem*m  hac  forma  gene- 

tali  prodeuntem  =  f *]  *  _  #  [*]  v  + 

J^n  x 
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Colleda  formi  Scrici  ex  Propofitionc  precedent!, 
Cocfficicntcs  i,  -  nt  n  *  !L±J,  — *  *  !L±i  x ?±»,  &c. 

fic  invcniiwmc.per  MethoduroJnciemcatorumv  Pone 

»  .  .    *  »+i  »+i  i»-f~3 

( * « ]   ^  L*J  *  tM I  *  1 « + C  [  *]  *  -f ft*  M-*- 

Turn  audo  n  incremcnto  fuo       i,  atque  ipfis  if,  #, 

C,  D,       incrementis  fuis  cxmbmponujeis  --4, 

&c.  ur  jam  cSraulanr  n,  A,  B,  C,  0,  <jfc  ficc  novum 

/   >  tit 

Integrate  (quod  Integrate  eft  ipfius  [*v],)  [xv]  — 

»+«  w+*  a+3  »+a 

#  /     /    •      /    *        ;    i     in   ...      r  ' 

itaque  Inerementum  primum  coincided  detet  cum  In- 
tegral'* ptius  poftto.    Sumptis  ergo  incrementis,  fk 

'  '[x]v     >[x)v  + 

+f  J    +  f  <  +*> 

idem  ac  Integrate  prius  pofitum.   Itaque  tejminos  ho- 
4^go$  inter  (c  comparando  tic  i*°  A  =  A.    Unde  eft 


A  datum  quid.  Scd  ubi  n  ==  o,  eft  ^  —  i,  ergo 
A  —  \.  *<°.B-B  + A>  hoc  c(t  B^B  +  B+i,  leu 

B  —  —  i=—      Ergo  rcgreo'ieodo  ad  Integrjriia,  fit 
=  —  »  +     Scd  ubi n  =  o,  eft  5  s=  0»  Ergo  o; 
atque  5  5=—  ».  3dD.C3JBC+^>-  hoc  fft  ^  =  «.  Rfigre- 

Rrrrr 
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diendo  ira^ue  ad  Integrate  RtC-=~  +  b.     Scd  ubi 

n  n 

»=o,  eft  C—o.  Ergp*<=o,  arqueC:=-^  ,  hoc  eflv 
»xi±J.  tf.  Ad  cundem  mod  urn  invcaitur  />-  —  » 
X^-i-1  x— ^    Et .  fic.  pergendo  mvemuntur  caeceri 

2  5 

Coefficient  eS' 

Scholium,  i.   In  hie  Propofitione  comparara\  cum 
Propofitione  primi,  cernitur  fingularis  quidam  relacio 
Incrementa  inter  &  Integrate*.    Ut  crrim  in -Arithme- 
tic! vulgari,  Multiplicand  &  Divifio  funt  inviccm  ita  > 
contrariae,  ut  fi  Mukiplicatio.  defignetur  per  Indicem  . 
affirmativumy  Divifio  defignabitur  per  Indicem  cum  . 
figna  negativo;  fie-  ctiam  in  Methodo  Increraemojcum, 
fi  Increraentum  defignctur  per  Indicem  affirmativum, 
Index  negativ us  Integrate  liftet,.  Sic  in  Propofitione 
primi,  fi  pro  *  fumatur  Numerus  binarius  *,  per  for- 
rhuiam  exhibebitur  ipfius  * v  incrementum  fecundum,  . 
nempc  x  v  +  a  x,v\+  *  w  Sed  fi  pra  n  fiimaturnume- 

V       \  ' 

rus  negativus  — i,  ut  jam  quaeratur  ipfius  xv  incre- 
mentum  (ita .  Ioqui  liceat)  negative  fecundum,  ( quod  . 
idem  eft  ac  Integrate  fecundum)  prodeunt  coefficien- 
t's iidem  ac  fi  (iimatur  n  affirmative  in  Propofitione 
praefenti:  atque  interprecatis  infuper  ipfisx,  xy  xti&t- 

2        3         4  -* 

psr  [x],  [x],  [*],&*•'  Scries,  fit  omni'nd  eadem  ac 


per  Propofitionem  prasfentem  prodit,  ubi  quseritur  In- 
tegrale  {ecundum. 

x.  Ex  his  autem  formuiis  quafi  fu3  fpontc  prbce- 
dunt  formulae  Propofitionum  undecimae  atque  duode- 
cimal Libri  de  Methods  lncrementorum.  Nam  pro 

incre  • 
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increracntis  fcribe  Fluxioncs,  atque  cvanefcentibus  in- 
crcracnris  flant  jam  omnes  *,  x,  x,  x,  &c.  inter  fc  x- 

quales,  atque  migrabit  (tatim  hxc  Propofitio  fecund  a 
in  il'am  undecimam,  atque  prsfens  tertia  in  illam  duo- 
decimam.  Quod  quidem  cxemplum  fatis  infigne  eft 
Mechodi  Nerrtomatuc,  qua*  colJigic  iile  rationes  Fluxio- 
num  ex  rationibus  ultimis  Jncrementorum  evanefcctK 
tiumf  vel  ex  primis  nafcentium. 


Addit  amentum  i 

- 

I^Raecedentium  iroprefliom  intentus  dam  Typothe- 
tarum  erroribus  corrigendis  do  operam,  atque  e£ 
occafione  in  ammo  ilia  ibepius  revolvo,  iubiic  Arrificium 
ilmd  quo  jam  olim  ufus  eft  D.  J  *  c.  BtrrtottI ft  in  inven- 
tione  quarundaro  Serierum,  ope  Progreflionis  Harmo- 
nica, cujus  meminitD.  de  Mormm  in  Scb$lh  6.  Prbf,  V. 
precedent e  commode  etiam  appJicari  pofle  ad  inven- 
ttonem  ipfius- Mtnmortii Propofitionum  xdB,  3"?,  4'",  ^ 
atque  id  .genus  aliarum  aliquanto  fortafle  generalio- 
rum.  Hoc  in  fequentibus  paucis  oftendifte,  credebam 
Lectori  non  fore  ingratum. 

Thforema.  ■ 

Sit  Progrcflio  Arithmetical,  f-\-  n.  f-\-  xn,  &c.  cu- 
jus  termini   finguh  fucccflive  dcfigncntur  per  *,  &c 
funto  b,  c , ,dt  Cxc.  quivis  multiplices  differentia:  data: 
n  tcrminorum  Progrelfionis  iftius  Arithmcticar.  Sint 
B,J  C,  D,  drc  Numeti  quilibet  dati>  &  conflituantur 

fraclioncs  quotvis  — ,  *  &V.  Pro 

*  fucceffive  fcriptis  valoribus  fuis      +     f  +  1 

ex 


(  484  ) 

cx  harum  fradtionum  qualibcr,  oritur  Scries  Harmoni- 
c£  proportionalium    Sic  v  g*  cx  fraftione  primi  j, 

oritur  Series      -4-,  —m.  &c  Dico  quod  aggrc- 

gatum  quotlibec  hujufmodi  Serierum  in  infinitum  con- 
finuatarum  in  terminis  numero  finitis  exbiberi  poteit, 
fi  modo  fuerit  numeratorum  A,  B,  C,  D,  (fie.  aggrega- 
rum  arquale  nihilo.  Duobus  exemplis  hoc  rlet  raani- 
feftum. 

Ex.  Sine  dux  rarttum  fra&iones  — ,  atque  x  ^  3 

exiftente  b  =  3  n.  Scribantur  Series  harmonica:  ex  his 
formulis  orta»,  „eo  ordinc,  ur  termini,  in  quibus  Tunc 
denominators  a?quales,  fibi  invicem  refpondeant,  &  col- 
lects furamis  terminorum  bomoJogorum,  pwdibic  ag- 
grcgatum  Serierum  in  terminis  numero  ruiicis,  uc  in 
calculo  appofito  videre  eft. 

+-^7T-  +  ®*  -  Strict  ex  ~- 


£*.  x.  Sint  tres  frafliones     —2— ,  — ,  exift- 

cntibus  b  =  zn,  c—^n,  atque  -4  -}-  B  C=  o.  In 
hoc  cafu  Calculus  fic  fc  habet. 


rierum. 

Ubi 
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Ubi  etiam  prodit  aggregatum  Scrierum  in  termini's 
numero  finitis,  ntmpe  ±  -l  -±.  -f  ±+J,  6b  Nume- 

ratorum  A,  B,  C,  aggregatum  arquale  nihilo.  Et  ad 
eundem  modum  dcmonftratur  Theorcma  in  aliis  cafi'- 
bus  quibufvis. 

Cor,  I.  Ex  his  principiis  dcrivari  pofiiint  innumerar 
Series  in  infinitum  continuatx,  in  terminis  tamen  nu-* 
mcro  finitis  fummabiles. 

i 

Of.  i.  Sint  ~  &  formulae  duarum  Serierum 

harmonicarum  quarum  aggregatum  prodit  in  terminis 
numero  finitis  per  fupcrius  demonftrata,  Turn,  fbrmulis 

iftis  in  unam  fummam  colleftis,  fit    ^A-r  formula 

Seriei  Tummabilis.    Sint  v.gr.  A—\%  f  =  i9  n=%> 

atquc       30  =  6.   Turn  formulae  Serierum  harmoni- 
i   | 

carum  erunt  gj,  &  6xx±6,  formula  Seriei  compofitae 

*  -  • »  • 

fmnmabilis  crit  xx*  +  6  •   Serie  ilia  exiftente*^— 

+i^+iTri+7T7I  +  ^  ar*ue  ftmma  Seriei,  per 
calculum  in  praemtffis  demon  ftratura,  erit  — ^—  -u  — L- 

+  Sint  tres  formulae  Scrierum  harmonicarum 

A        B  C 

7»  7X>  ^qr7»  Cexiftcme^4-5  +  C=:0,  ut  fit  Se- 
rierum aggregatum  finitum  per  praemifla)  Turn  for- 
mulis  in  .unam  fummam  col  led  is  fic  _  

xx^Ftx-vTc  • fcu(ter" 

minis  rcvocatisad  formam  fa&orum  x9  *xx  +  ^ 
**.*.+  bxx+c,)  -  

Ac-*r  c-bBXx  +  Aj\-  B  +  CXxXx  \-b  ^qq^ 
x  X  x  +  b  x  x  -h  c 

Sffff  Co 
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(ob  A  +  B  4-  C  =  o)  1>>  + 

*Xx  xx~£c 

inula  Serici  GtmmabiHs.   Si  quatuor  frot  Fracliones 

ad  cundcm  modum  invcnictur  formula  Seriei  fummabjlis 

Er  fie  pergere  licet  ad  formulas  ad  hue  magis 
fuas. 

a.  Et  ft  plum  fine  formulae  Seritrum  hujti&io4 
di  fumaiabilium,.  qua*uni  cknorainajorum  fctforeft  ex., 
cerpantur  ex  diverts  ptogreflionibus  Aruhmeticis,  ext 
iltarum  formularum  quotvis  in  unam  (ummam  addi- 
tions conficictur   formula  nova  Seriei  furom'abilfoS 

Sine    £r.  formulae  duas  Serierum  fummabilium      '  ■' 

&  gxg-^a'  excerpcis x  ex  Pfogrefiione  Arithmctica 1, 

3>  4»        *  cx  ProgreflTiofle  Arithmctica  1,  3,  >, 
c*r.  Turn  ex  his  formulis  in  unam  fummam  collctfis. 

fiet  formula  nova  l*TTi+* vel,  (expofi. 

to  £  per  x  &  numerosdatos)  2  *  ~'^^'f^^^ 

Or.  2.  Hinc  omnis  Scries  in  infinitum  continuata 
fummabrhs  eft,  cujuV  termini  defignatatur  per  Fradrio- 
nem,  cujus  denpminatoris  faftores  excerpuntur  ex  da* 
ta  qualibet  Progreflione  Arithmetici,  numerator  aurem 
eft  multinomium,  cujus  dimenfiones  funt  ad  minimum 
binario  pauciores,  quam  funr  dimenfiones  Denomina- 
toris.  Nam  pmnis  hujufmodi  fraclio  refolvi  poxeft  in^ 
tot  fraifriones  fimplices,  quot  funt  dimenfiones  (hoc 
eft,  quot  funt  faclores)  Denominatoris,  quatam  nume- 
ratorum  aggregatum  eft  nihil.    Sit  exempli  gratia, 

formula 
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formula  obJata  ^£*±Z**JL±L  Pone  hmcbjf 
mulam  arquari  aggregate  fra&ionum  -  +  — 4-  — 
•f;'i;  Turn  fradHonibus  iftisinunam  iummam  colledhs 

+  ^  +f ^ +  f  applicatum  ad 

Urtde  per  comparationcm  cerminorum  homologorum 
fit AH*=i *J+  B  x  <r— i  x  $  A  d  +  i? ' 

adeoquc  A  z=.  ~  ,  B  =  ft~~Acd 

C=  J—  :,X>=-^-.E-C,Quopadlo 


formula  oblara  refolvicur  in  fradiones  iimplices  7-^- 

. •  r       be dx 

8—  Acd 


+        jqT^  *  ex  quibus  orta«um  Scrierum  ag- 

gregarum,  hoc  eft,  fumma  Serici  atrac  ex  formuli  ob- 

•  *xJTpx*!FF^p      jam  prodic 

itt  rcrmmis  mirocro  flnitis.  Quod  vero  dimenfiones 
numerator**  in  formula*  oMari,  debeant  ciTc  binario  ad 
mmimutti  pttueWre^ <pam  Tunc*  dipienfiohos  Denomi- 
nator/bine  eonftat,*  ^quod  in  reduaione  Tradionum 

^a^et  numerator  AB;C,D9 

ducicus 
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ducicur  in  omnes  denominatorcs  excepto  uno,  nempe 
fuo  ;  unde  prodeunc  Numetatoris  Dimtnfiones  unitata 
pauciorcs  quam  funt  dimenfiones  Dcnominatoris.  Scd 
per  arquationem  A  +  B  +C  +  D  =  o  petit  altiffitna 
dimenfto  in  mimcratorc  ;  Unde  fupcrfunt  Nuracratotis 
Dimenfiones  ad  minimum  binario  pauciorcs  quam  Tunc 
dimenfiones  Dcnominatoris.  Ad  hoc  veto  Corollarium. 
revocari  pdffunt  D.  de  Monmort  Propofttiones  ida  &  5tt. 

Cor.  3.  Item  oblati  formula  juxta  Caf.  x.  Cor  l- 
adbuc  xnagis  compofiti,  ex  iidem  principiis  perfpici 
poteft  an  fit  Series  fummabilis.  Sint  progrefliones 
duae  Arithmetical  1,  3,  5,  &c.  x,  4,  6,  quarum 
termini  homologi  defignentur  per  *  &  z>  &fitformu- 

la  Seriei  oblata     *  f 13  *  +  y      ■ ,  «1  fpto  * 

X  X  x  +  x  « s  *  z  +  X 

fcripto  *-{- 1,  &  fadtoribus  Denominatoris  in  ordi- 
nem  coaflisj          .  ,  '    •  Pone  formu- 

-  p 

lam  hanc  aequari  *ggrcgato  formukrum  — , 

=,  Scrierum  per  fuperius  di&a  fummabi- 

*-t- 1  x*-r  3 

lium,  ut  ffbrmulis  his  novitfimis  in  unam  fummam 

cow  fit/>->'^+  *±**Zi>x  +  %-  *" 

xx*  +  ix*-rx  *  *  -j-  3 


Hinc  comparando  terminos  homologos  oriuntur  aequa- 
tiones  3/*=*,  4  f  +  x  g^z=  /3,  />  +  4L=  >•  Und« 
eiiminatis  F  &  ^  per  debitas  operationcs  Analytical 
prodit  aequatio  x  *  —  3  /3  +  y  ==  o,  qua  definitur  rc- 
iatio  quar  inter  coefricientes  a, /3/ y  intcrcederc  debet, 

ut  Series  orca  ex  formula  oblati      "  -M«  "h,*** 

fit 
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fie  fiimmabilis.  Ad  eundem  modum  fi  formulas  oblatae 
Dcnorninatoris  fadtores  execrpantur  ex  tribus  Progre- 
ffionibus  Arithmetics,  invenientur  dux  aequationes 
quibus  detiniantur  relattones  coefficientium  Numerato- 
ris,  ut  fit  Series  fummabilis.  Si  quatuor  fine  Progreflio- 
nes  Arithmetics,  Coefficicntium  relatio  definietur  per 
rres  arquationes.  Ec  fic  porro.  Et  in  hujufmodi  for- 
mulis  ut  fine  Series  fummabiles,  haec  infuper  obfer- 
vanda  funr,  Frirao  ut  Numeratorum  dimenfioncs  fint 
ad  minimum  binario  pauciorcs  quam  fune  dimenfio- 
nes Denominacorum,  Deinde  uc  ex  fingulis  Progreflio- 
nibus  Arithmeticis  excerpantur  ad  minimum  duofadto- 
res  Denominators  Denique,  quod  fi  fine  duo  vel  plures 
fa&ores  Denominatoris  inter  fe  sequales,  ponendum  fic 
eot  etiam  Progrefiiones  Arithmeticas,  ex  quibus  excer- 
puntur,  effe  inter  fe  xqualcs.  Prxmiflis  atteotius  per- 
pen/is,  hxc  obvia  erunc.  Ad  hoc  vero  Corollarium 
facile  revocantur  D.  dc  Menmort  Propofitiones  3d8  &  4* 


F  I  K  i  s: 


ERRATUM  in  N°.  352. 

PAge  586,  after  the  end  of  line  if,   add  hlack 
thud,  from  behind  which  there  iffned  a. 

LONDON: 

Pri-ired  ty  w  and  J.  Innys.  Printers  to  the  Royal 
ool\  .--    vttlvc  n  ^ajS'Anm  in  St.  Paul's  Church- Yard* 


i  ■      . >r  - 


/    .*»  <:  |j'cui.~  Jin*! 


1.  \  ViJi 
7  <. 


:;  jr.. 


•  4 


»  1 


•  ♦  1 


* . 


•r  <•-  5  1  «-  *>      •  .•»»•> 

•  -  ♦ 

•  ;     m  . .  ..•    ;  t  • 


;  »  . 
»  ■ 


.  1. 


1  v*%i 

rlJ^Ul 


> 

•      I  •  .4 

r  -  3 


«, .  » »  1  .  • 


r  •  * 


•  » 

.      *   .  .  IN 


•  •  t      *      <;*  tr  tt 

»    »  •  . . 


t 


1  m 


«  - 


Digitized  by  Google 


J  - 


-  i. 


: 


• 


Digitized  by  Go< 


(  6<)T  )        Number  354, 

HILOSOPHICAL 

TRANSACTIONS., 


rthe  Months  of  0 Hob.  Nov.  and  Vectmb. 


The    C  O.  J*  T  E  N  T  S. 


9  Advertifement  to  Attronomers,  */* Advantages  that  may 
tevuefrom  the Obfervation  of  the  Moott'i  frtauent  APPulfes  to 
he  Hyades,  during  the  three  next  tnfuing  1  tar t .    J  ^  ^f" 
Solutio  ProbUmatis  a  Dom.  G.  G.  Leibnilio  Geometry 
uper  proppfiti.    Per  Brook  Taylor^  £L.  X>.  <£•  R.  S.  $*cr. 
Extra&of  a  Letter  of  Dr.  Chr.  Hunter,  tW.D.  w  Dr.  J.Wood' 
ard,  M.D.fc  R,  S.S.from  Durham,  giving  an  Aefyunt  <£ a. 
oman  Infcription,  lately  dug  up  in  the  North  of  Efrgttmd; 
sth  fome  Hiflorical  and  Chrom  logical  Remarks  thereon. 
A  new  Genus  of  PLANTS,  colli  Araliaftrum,  of 
bicb  the  famous  Nin-zin  or  Ginfeng  of  the  Chinefes,  is  a 
ecies.    Communicated  by  Mr.  Vaiilanc  Pr a demon  fir at or  at 
Royal  Garden  at  Paris,  to  the  Learned  Dr.  Will.  Sherrard, 
C  D.  late  Conful  at  Smyrna,  and  by  him  to  the  Royal 
dety. 

Extract  of  a  Letter  of  Mr.  Ed  w.  Berkley  from  Naples,  giv- 
£  j ever  a  I  curicus  Observations  and  Remarks  m  the  Eruptions  of  . 
ere  and  Smoakfrom  Mount  V  E  S  U  V  \  O.  Communicated 
ry  Dr.  John  Arbuthnot,  M.  D.  and  R.  Si  S. 
An  Account  of  an  extraordinary  Tumour  or  Wen  lately  cut 
the,  Cheek  of  a  Perfon  in  Scotland.     Communicated  to  the 
yal  Society  bp  Dr. Thomas  Bower,  Ni.D.  and  F.  R.  S. 
An  Account  of  an  Experiment  to  prove  an  incerfperfc'd  Va- 
um;  or  to  jbew  that  all  Places  are  not  equally  full.    Ry  the 
end  J.Thcoph.  Defagulicrs,  M,  An  aw  J  R.  S.  s. 
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VIII  An  Account  of  s  fmall  Tclefcopical  Comet  fetn  en 
London  on  the  iotb  of  June  17 17.  kj 1  Edm.  Halley,  LL.  &• 
R.  Soc.  Seer, 

IX.  An  Account  of  Books :  I.  Joannis  Poleni  in  Gymnafio 
patavino  Phil  Ord.  Prof.  &  Scient.  Societacum  Regalium, 
quae  Londini  &  Berolini  funt,  Sodalis,  De  Aiotu  Aqum 
mixto,  Libri  duo,  410.  Patavii  1717.  if.  Apollonii 
Pergari  Conicorum  LihriOclo,  &  Screni  Antiflenfis  de  StSiom 
Cjlindri  &  C$ni  Libri  Jut.    Fol.  Reg.  £  Tbtatro  Oxon.  1710. 


I.  An  Advertifment  to  Aftronomers,  of  the  Advan- 
tages that  may  accrue  from  the  Obfertathn  of  the 
Moon*  frequent  Apfulfes  to  the  Hyades,  during 
the  Three  next  enjmng  lears. 

OF  all  the  Methods  hitherto  propofed  for  finding 
the  Longitudes  of  Places  for  Geographical  Ufes, 
none  feems  more  adapted  to  the  purpofe,  than  that 
bv  me  Occult ations  of  the  fixt  otars  by  the  Moon  obferved  in 
diftant  Parts:  For  thofe  lmmerfions  of  the  Stars  which 
happen  on  the  dark  Semicircle  of  the  Moon,  and  their  E- 
mcrfions  from  the  fame,  are  perfe&ly  momentaneous,  with* 
out  that  Ambiguity,  to  which  the  Obfervations  of  the  Eclip- 
fes  of  the  Uoon  and  thofe  of  Jupiter's  Satellites  are  fubjelt 
Betides,  whilft  the  Moon  is  horned,  and  her  weaker  Lighc 
lefs  daz'ing.  an  ordinary  (hort  Te'efcope,  fuch  as  by  Ex- 
perience is  found  to  be  manageable  on  Ship  board,  fuffices 
to  obferve  thofe  vfoments,  even  in  the  Occultations  of  ve- 
ry minute  Stars:  On  which  account,  this  way  feems  to  bid 
f aire  ft  for  the  deitred  Solution  of  the  grand  Problem  of  find- 
ing the  Longitude  at  ea.  But  fince  it  would  be  need  lefs 
to  enquire  exadly  what  Longitude  a  Ship  is  in,  when  that 
of  the  Port  to  which  (he  is  bound  is  ttill  unknown  it  were 
to  be  wiflu  that  the  Princes  of  the  Eanh  would  caufe  fuch 
Obfervations  to  be  made,  in  the  I'ons  and  on  the  princi* 
pal  Head-Lands  of  their  Dominions,  each  for  his  own,  at 

might 
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might  once  for  all  fettle  truly  the  Limits  of  the  Land  and 
Sea.  This  Work  however  being  likelv  to  be  left  to  the  Care 
and  Curiofity  of  private  Perfbns,  it  may  not  be  amtfi  hereby 
to  give  notice  of  the  prefent  Opportunity  of  performing 
it,  in  this  our  Northern  Bemifphcre,  by  help  of  the  f  equent 
Appulfes  of  the  Moon  to  the  more  Southerly  of  the  Hj*Jat 
manv  of  which  fhe  ectiples  in  each  monthly  Revolution, 
and  will  continue  fo  to  do,  during  the  Years  1718,  17 10, 
and  1720. 

Thefe  Stars  are  but  Three  or  Four  in  all  former  Cata* 
logues,  but  the  ftriii/k  of  Mr  FtamfterJ  encreafes  them  to 
Sixteen ;  to  them  we  have  added  Three  others  fomewhat 
fmaller,  c  j,  and  n  in  the  Figure  of  the  HjaJ<,  here- 
to annext.  In  it  the  principal  Stars  are  markt  with  Bayn'% 
Marks,  and  the  reft  with  the  Letters  of  the  ItalUk  alpha- 
bet ;  their  Longitudes  are  fitted  to  the  beginning  of  the 
Year  1718,  and  being  truly -laid  down,  may  ferve  to  in* 
ftruft  the  curious  Oblerver,  when  and  where  to  look  for 
them,  when  the  Moon  is  among  {hem. 

It  appears  by  this  Scheme  that  the  Diftance  between  * 
and  •  or  PaliJUi*mt  is  about  Nine  Hours  Motion  of  the 
Moon,  in  which  time  fuppofing.her  to  pafs  from  one  to  the 
other,  fhe  mud  ecltpfe  y  and  #,  and  Four  . or  Five  of  thofe 
about  |,  and  muft  apply  vcry.clofe,  with  her  Southern 
Limb,  to  all  thofe  which  have  about  Six  Degrees  South* 
Latitude ;  which  would  be  a  very  entertaining  Sight  for 
the  Lovers  of  thefe  Arts.  But  if  the  Times  of  the  Occul- 
tations  of  any  One  of  thefe  Stars,  or  even  of  anv  Two  of 
them  in  the  fame  Night,  be  aceuratelv  obferved  under  di- 
ftant  Meridians,  the  difference  of  thofe  Meridians  may  be 
truly  obtain'd  thereby ;  efpectally  fince  the  Moons  PardlUtc, 
and  all  other  parts  of  her  Tneory  thereto  required,  are  at 
prefent  fufficientty  ftaced  and  known. 

For  the  fake  of  fuch  as  are  willing  to  make  ufe  of  this 
Method,  we  have  added  the  Places  of  all  the  Hyadtt  fitted  to 
die  prefent  Time,  and  chiefly  taken  from  the  British  Cata- 
logue, which  being  faulty  in  the  Stars  we  call  k  and/,  we 
have  here  re&iftcd  them. 


Cttalegits 


C  691  ) 


Catalogue  Hy  zdam,  iruuiite  Anno  1718. 


_ 


— 

Ma. 


^alarum  NOMINA. 


Long.  3i  ;Lat.Auft. 


Jgua  frtcedit  ,y.  Tanr't  — —  a  \  o  51 
naribus  Tauri,      .  Bayero>  'i  50 

\j2**'frt  y    -  —    ♦    —  b  jl  •  56 

f/k  Origine  Ndfi  Tanri   '  c 
[//Wr  nans  &  oculum  tanr't 


3,5 

54'5 
3i  6 


254  47 


contigua  ad  Juftrut*.—  d 

|/>«aW!f*f fa»  6  Btrealis  c 

\Earum  Aujtralis  dathr.  -   £ 

'^g**  /fy*/r*r  *  - —  — —  g 
Qontiguamm  inter  nam  8?  . 
.   .  P'ajilicinm  Bored  — -  S 


50 
46 

19 


5 


7 

7 
7 


— 
50 


Earundem  Auftralior  j 
Dttarum  fnpra  6 
Earundem  Auftralior 


6 

h 


i"**  G  frquentium  Borea 
Oculns  Boreus  Tauri 
Seqnentinm  9  An  fir  alts 


Sub  6  /r/irm  //i  r*#4  fracedens  k 
Earum  media     —         1-  1 


1_ 

4 

4 
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7W«w  /w£  6  fequens 
Palilicium 


n 

o 


Bayero* 


gut  han€  fesjnitnr  frpxime  —  p 
Ccntig.  fequentium  Aujtralis — q 
Borea  &  darter  —    —  a 
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II.  Solatia  TrobUmatis  a  Domm  G.  G.  Leit>nitio, 
.  Geometris  Anglis  nuper  propofttL     (Per  Brook 
Taylor,  IX.  2>.       R.  S.  Seer. 


U  M  Dom.  <?.  G.  LeibnitUs  nuper  defun&us,  in 


1  4  controverfjl  jampridem  orti  circa  Inv.ntioncm 
Methodi  Fluxionum,  (  quam  is  Difterencialem 
vocarc  maluit,  fibique  pertinacttet  appropriart  nifus 
eft,)  nihil  omnino  refponfi  dederit  arguments,  qui* 
bos  inclyti  iflius  Invcnti  gloria  Dom™>  Ncutono  vendi- 
catur  ;  en  tandem,  hortantc  Dom110  Jok  Bernoulli,  Pro- 
biema  Geomecris  Anglis  fol  vend  urn  propofuic ;  quo  fci- 
Hcec  vires  eorum  in  Methodo  ifti  experirecur;  qua  ft 
Problematis  iftius  Soiutioni  fi  czceri  iftius  Nationis  de- 
prehendancur  irapares,  rede  concludatur,  ncc  ipfum 
Neutttmm,  qui,  fatente  eciam  Leib»ltiot  ab  hujufmodi 
contemplatiooibus  jam  jure  immunis  cfle  debet,  olim 
fuifle  parem  inveneioni  iftius  Methodi.  Sivc  Problem*, 
folratur,  five  infolutum  maneat,  nihil  cxindc  confeque- 
tor  quod  Nettonum  afficiac ;  ncc  iftiscerte  Ltibniiii  Fau- 
toribus,  qui  Problematis  (blucionem  etiamnum  conti- 
nenter  efflagitant,  jus  ullum  eft  nos  ad  certamen  ingenio- 
rum  tanti  cum  liccntft  provocandi;  adeoque  Problem* 
eorum  jure  merito  negligi  poflet.  Verum  ne  aliquando 
exinde  occafionem  triumphandi  arripianr,  fi  hoc  Pro- 
blema  maneat  ab  Anglis  omnin6  inta&um,  ipfe,  Geo- 
raetra  longc  non  fummi  inter  noftrates  fubfellii,  inducor, 
ut  (bhitionem  edam  qualem  qualem  Problematic,  nec 
ufti,  nec  difficulty  aded  infignis. ... - 

Problema  a  Leibnitio  primo  propofitum,  ira  -frit  in- 
tel ledum  quafi  nihil  aliud  requifitum  fuiflec.  quam  ut 
fecarentur  ad  angulos  re&os  Hyperbor*  Conicse  iifdem 
Centro  &  Vcrticibus  defciiptae.  Verum  cum  illi  nuncia- 


turn 
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tarn  fuefet  hunc  cafiim  h  quibufdam  Angtis  fuifle  iilico 
folutttm,  refer  ip  fir,  non  fohitroriem  casus  particular  is,  far 
genecalem  tequiri.  Quo  iadum  eft  ut  (olutiones  iftas 
particulars  non  edkx  fuerint  s  verum  in  Tranfa<5h"one 
Phiiofophici  N°  347.(ukin^le  prod  1  it  Solutto  maxtmegc* 
neralis  Sed  ne^ -1.114  conteoti  fuerunt  Leibutim.  &  Sau- 
cores  ejus,  quin  illam  derifui  habu&rc,  quali  qui  illam 
eflccpgitave.rti  non  potuiflct  earn  ad  caium  fpecialclh  ap* 
plicate.  Si  noodurn  vkLerioc  quomodo  ex  iU4  aqu^ 
tiones  fine  deducendx*  id  ptofedid  iliorum.  impentix 
tfibucndujn  eric*  Paulo  ante  Ltihnitii  obitum  pcodiic- 
tana^cm,  Problems  fequens;  quod  qutdem  diweriimode: 
fbjvii  pot£ft,  premendo.  Vieftigi^t  Solutionis  generaHs  mo* 
d4citatae,  fed  quod  in  prxfentia.foivimus  ut  fequitar. 

Problem* 

Suftr  rttfi  AG  ftr*.j*M»  /*f,  p«*<?rV  htdnctrt  in- 
fmitosCiirvas,  qualis  efi  ABD,  r/»r  mm,'  ut  rtdih 
Ofculi,  in  fingnlis  ftn&is  B  ^  ftOfaentur 
Mb  ax€  A  G  to  G,  to  i^/i  r4//>^  »t  fit  BO  adx 
&C  «r  i  */  n. 

/>rto^  conftttini*  funt  Traje&orfa  EBF :  frims  Cur- 
ttas  A  6  D  nornulittr  fcca*tcs. 

Solutionis 
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Solutionis  Pars  bri6ji  '-;s' 


tkmft  Invent  h  C*rvar*m  faundarm  AfcD. 

I.  Y^\U<94  ordinate  J3  #"ad  axem       normali,  fine, 
\J  Abrciiia  ^/S^rfc,  Otdinata  Curva 

^  Tom  per  Mechodum  Fluxiemim  direc^m 

•  » • 

rit  BC==-r*,  ft'flucntc  ^Iforthitcr  v,  BOz=¥*  Unde 
pet  condidooem  Probkmatis  fit  BO  :  fiC 

»  ..  .    •  • 

I  r  n;  adeoque  zx^nx^x=zO*     ,  . 


4.  Coliat&  hk  requatione  cum  formuft  Fluxiorttim  fe- 
cund^ ill  ttfab  JVtf.  6.  M^thddi  IncteitKMtrirtittj  inv* 

nitur  s-v  —v*.  ;  cxiflente  a  hnea  data,  per  cujus 
Iratorem  potcft  Curva  A  B  t)  accommodari  condicipni  a- 
Jicui  Problemau  amsexa?*  t 

3.  Pro  ;i  icripto^ipfms  yalore  sugpc  aqua* 

*  -»  • 
tia  £  in  banc  z—   Uncle  datur 

ft  ex  data*      per  quadrature  m  Curva?  cujus  abfcifs&  exi# 

(lentc  x  eft  ordiriaca  ^C^,' 

4.  Sine  o-&  *  humeri  infegri.  vel  rfTtfnativi  vel  nc- 
gativi,  rales  ut  fit  Curvarum  ifto  modo  provenientium 

(impltci0iraai  eaxujus  eft  AbfciGia.7,  epe  Prdinata j~jr~ 

*  >  rum  eric  ea  offlnium  Cutvararti  Tn^ffcifft. 
ftta,  per  quarikn  Quadraturam  dafar  Abifcfffi  &  txHitti 

5.  Bft  Curva  A<BD  Geometrtca,  quoties  pro  n  fu» 
nwur  reciprocum  numeri  cujufvis  imparis.  t, 

V  v  v  v  v  1  6*.  In 


6.  In  prardidis  Curvam  ^  £  £)  eonfideravimus  ut  ver- 
fus  an  cm  ^  (r  concavam,  quo  in  cafu  maxima  ordinate 
x  sqtrglfr  eft  lioc#  4ats  «,  quam  Pararactrun*  Curvae 
commode  vocare  licet/  Et  in  hoc  cafu  Cum  a£u  oc* 

> .  '  ...  'xx* 

currct  Axi.   Undc  flucntc  ipfiu*  ^/^— r»  debtee  fum* 

ptl,  hoc  eft,  ica  uc  fimul  cvanefcant  z  &  x,  rranfibtt 
Curva  per  pundum  datum  A,  ficut  poftuJat  Problema. 

7.  Sed  fi  quaeratur  Curva  A  B  D9  quae  fie  versus  axem. 
convexa,  ad  eundem  modum  perveniexur  ad  ar^uaticK 

ncm  *==^===.;  quxetiamex  xquatione  priori  de- 

sivari  poteft  mucando  (ijgnum  ipfius  n,  Ec  in  hoc  cafo 
cil  curva  AB  O  Geometrica>  quoties,  pro  n  fumitur  reci~ 
procum  cujufvis  numcri  pans.  In  hoc  verd  cafu  Ordi* 
nata  omnium  minima  x  arqualis  eft  Paramotro  a;  adeo- 
que  Curva  nufquam  occurric  Axi.  Quarc  limitatur 
Problema  ad  cat  urn  priorem. 

8.  Ex  prxmiifis  facile?  colligicur  Curvas  omnes  AB'D 
cfle  inter  ie  firailes,  &  circa  pundum  datum  A  fimihv 
tcr  pofitas,,  Jateribus  earum  homologts  exiftencibus  pro- 
poriionalibus  Parametria  <&. 

Solutionis  Pars  altera  $. 

Mcmfe  Invent  to  Curvjt  fee  Ant  is* 

9.  Ex  i  %•  fit  vx  z :  x*.  Sed  eft  BC  t  BHu.v  :  a, 
Undc  fit  &C  ?  B  H : :  a?  :  x9.  Ex  conditione  verd  Pro* 
blcmatis  eft  £  C  cangens  Curvx  quacfitae  E  BF.  Quare 
fi  jam  fumanrur  AH  (  z)  &  B  H  (  x  )  pro  coordina- 
tes Curvae  EBF9  Curviipsi  EB  exifteme  r,  erit,  per 

Meth.Fltw,dirc&  r\  — x  :      C 1B  H11) Un 

10.  In 
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to.  In  Curva  A  3D  finge  sequationem  z,  =  *  i 
transformari  in  arquationem  fignis  radicalibus  nonafle* 
dam.  je=i<x— Turn  rcgrcdienda 

ad  Fluent*  fiet  ^^^^b'^+.&c. 

coefficiente  novi  introdudte  nultt,  quoniam  per  condi* 
tioocm  Problematis  debene  Cmul  nafci  z  &x.  Hinc 

Tice      fubftituto  ipfius  valorc      ia  $  q  invento,  fit 

r~«^^*'7+^75*~^"+»  &*    qux  arquatio 

fluxionalis  eft  primi  grades  ad  Curwm  quxfltam  E  5 
Revocarur  autem  ad  formulam  fimpliciorem  in  termini* 
numero  fimris,  modo  fequenri. 

11.  Fluat  uniformicer  r,  &  cxiftcnte  4  quanticate  non 
fluentc/,  fit  •=j= Subfticuco  hoc  valore  ipfius 

in  xquatione  noviffimc  invent*,  atquc  dud**  aquati  

in  j?9  transformariir  ca  in  hanc^=-4-  A^ILa.  1 

n  Unde.capfcndoFliixione«fit  22da£=H« 

+*     =^,"1,..'   Q?°d  ultimum  conftat  cx 

Analegia  Scricrum  Ax~+  &c.  &  As£+  fa.  Hinc 
pro  /  &  s  fubft  it  litis  coram  vaioribus  cx  xquatione 
*-^'=— .collcdis,  clieitur  arquatio  *x'zz  —  xxzz- 

— xxxx^o.  Quae  ad  Fluxioncs  primas  revo* 
cacur  modo  iequcnti. 

fit 


 X 

r 
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ii.  In  termino  ultimo  —  x  x  xx  vice  icx  fcripto  ip- 
•  fius  valote  - — zz,  6c  aecjuatione  deindc  applicata  ad  zt 
fit  nxzz— vxi- nx  xz  -f-xxz^ro.    C^uae  arquatio  in 
du&a  eft  Fluxio  aequationis  — x  x~"  *  -\-  x*—* 
==4'-"r;  exiftentibus  4  &  r  non  fluentibus.    Eft  ergo 

— x  x—  Z  -\-  xl~*  z.^=z  4*-"r9  feu  i,x-rx  X  r=xx% 

xguatio  fluxionalis  primi  gradus  ad  Cnrvam  qujacfitam 

JE  B  F. 

1 3.  In  ifta  autem  arquationc  eft  a  valor  Ordinate  BH, 
quando  incidic  pundum  H  in  punflum  A. 

14.  Haud  proclive  eft  arquationem  z*-+zx  x**-1 
—  rx*,  maftente  *  in  term  in  is  generalibus,  revocare 
ad  a?quationejn  Fluemcs  tin  cum  in  vol  vcritem,  vei  ad 
quadraturana  Curvarum.  Sed  pun&a  curvac  ES  F  pof- 
iunt  commode  inveniri  per  defcripiionem  Gutvx  ABO, 
&  Curvft  cujufdarm  Gcomecricce.  Ptr  Geometricam  hie 
Intel Iigo  Curvam,  cujus  arquationem  non  ingrediuauir 
Fliixitmes,  nec  'fluentes  in  Indicibus  dignitatum.  *  Scce* 
cur  cnim  Curva  A  B  D,  etnas  Parameter  fit  m  B,  k 
Curva  geometric!  cujus  aequatio  eft  4«*x*  —  za*xnz= 
t^Vf'^s*.  arqae  crk  punclum  iflud  interfc£ionis  B 
*d  uriam  ex  Trajcdoriis  auatftis,  nempe  qua:  trahfic  per 
punfhim  E,*xiftct\te  A  £=2*  &  rfOrrhati  ipfi  AG. 

15.  Hinc  fi  ABD  fit  Cur\a  Geomeprica,  cril  etiam 
EBF  gcometrica. 

Scholium.    Poreft  &  alip  roo^o  invenid  arquatk) 
zx  x an~l=rx\  Nam  cerfi  quldara  Analv/i  quajp 

nunc  celare  ftatuo,  inveni  a-quationem  —  — -',    r  \   .  Qui 

*  -iff** *#xr^ 

comparata"  cum  arquatione  (  §  9  )  eliminando 

«  &  *>  tandem  pervenitur  ad  pr*di#*m  a*qaatioriem 
z  x-~ZxX*H"'t~rxn.  x  Exemflum 


■ 
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Extmplum.  Ad  dfemonftrationcm  Solutionis  noftrse  fu£ 
fecerit  excmplum  limplicifHraura.  Sit  itaque*=n ;  quo 
in  Cafu  eft  ABD  feraicirculus  diametro  AG  defcriptus, 
atque  eft  EB  F  item  temicirculu*  defcriptus  diametro 

AM.  Eft  aucem in  hoc  Cafu  —  Unde 


in  i  3.  fit  z=^~-;  adeoque  quar 
xquatio  eft  ad  Csrculum  diametro  A  G=z*.  defcriptum, 
ut  fieri  debuit.  Item  pro  w  fcripto  i,  a^uatio  **— *x 
x^-'  —  r**  Oia. )  migrat  ii>  hanc  z*x — zx  =  rx. 
unq^  exterminandcr  r  ope  arquationis  rr=r**-|-x*,  fit 

•  ■ 

^*^r***  =  — *•?   adeoque  regrediendo  ad  FluenteS - 

+  *»  q^ac  a?quatio  eft  ad  Grculum 
ut  etiam  fieri  debuit. 


HI.  ExtraB  of  a  Letter  of  Dr.  Chr.  Hunter,  M.D. 
to  Dr.  J.  Woodward,!^.  S.  S.  from  Durham,  gi- 
ving an  Jccaunt  of  a  Roman  Infcr'tption,  lately- 
dug  up  in  the  North  of  England  $  with  fome  Hi* 
Jtorical  and  Chronological  Remarks  thereon, 

•  -  ^  * 

'  W-  IflE  Infcription  which  conies  herewith,  {Fig*  II J 
I  was  dug  upf  two  Years  ago,  in  the  Roman 
-*  CAjSTRUM*  u&tLAncheBer:  The  Infcription 
«_yexy_  legible.,  and  gives  mc  reafpn  to  hope,  a  Search 
after  the  firft  Fortifying  this  Place  will  not  be^unnccef- 
fary ;  efpecially,  being  able  to  fix  the  Time  of  Gordtin  9 
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Repairing  this  Fortrcfs,  to  the  X4?d  Year  of  Chrift. 
We  may  reafonably  afcribe  the  Foundation  to  the  pru- 
dent Adminiftration  of  Julim  Agricola,  in  the  Reign  of 
Fi  VeffaftAn,  about  169  Years  before.  In  Confirmation 
of  this,  I  find  the  following  Particulars  Arery  material, 
and  think  it  not  unbecoming  to  begin  my  Enquiry  with 
Vefrafans  fir  ft  Appearance  upon  che  Theatre  of  Fame 
in  Brit  din. 

In  the  Second  Year  of  the  Emperor  CL  AUDIUS, 
Am.  Dow.  44.  the  Romans  invaded  Br  it  din,  under  the 
Command  of  Aulus  PUntins,  in  which  Expedition  Ft- 
ffd/tsn  *,  then  Legate  of  the  Second  Legion,  made  a  glo- 
rious Figure ;  having  been  engaged  in  no  lets  than  thirty 
Battels,  and  reduced  two  powerful  Provinces,  above 
twenty  Towns,  and  the  Iflc  of  Wight.   All  thefe  Sue- 
cefles,  tho*  continued  with  good  Improvements  in  (bme 
of  the  following  Years  and  Governments ,  could  not 
frighten  the  Natives  into  an  entire  Submifiion ;  cfpe- 
cialiy,  no  Advance  being  made  into  the  Country  of  the 
Brigantes,  till  the  Advancement  of  Vefpajtan  to  the  Im*  . 
penal  Throne,  about  16  Years  after,  Ann.  Dom.  70. 
Then  the  whole  Empire  was  delivered  from  the  Mifcdes 
of  Nero\  and  the  (hort  but  lamentable  Devaftat ions 
of  the  three  fucceeding  Reigns :  Ptffajidn  then  refolvM 
-co  pufti  on  his  begun  Concjuefts  in  Brit  din  ;  choice 
Armies,  commanded  by  experienced  Generals,  are  lent 
over ;  and  the  XXth  Legion,   having  in  the  preceding 
Troubles  acled  feditioufly,  (not  without  Difficulty; 
was  reduced  to  fubmit  to  ^efpd/tdn  (  moft  of  the  Offi- 
cers *s  well  as  Soldiers  having  been  advanced  by  Pi- 
teilius ).  Julhs  Agrkoia  is  conftituted  Legate,  who,  under 
rbe  Governour  Petilins  Ctredis,  bore  a  confiderable  Share 


*  Smrttnlus,  Vcfajia*,  Cap.  4. 

in 
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in  the  Succeflcs  againft  the  Rilgantes ;  *  "  Sed  primd 
"  Ccrcalis  modo  labores  &  dilcrimina,  mox  &  gloriam 
"  communicabat :  y  pe  parti  Exercirus  in  expcrimcn- 
'?  turn,  aliquando  mapribus  copiis  cx  evcntu  prxfecir. 
T.tcttus  afterwards  in  a  few  Words  (urns  up  the  vVhole 
of  Ccrcalis  his  ^cqmiicionc,  f  4<  fcrrorcm  Haum  in:u- 
14  lit  Pctilius  Ccrcalis,  Bripuntum  Civnarem,  q  uc  nil* 
u  merofitfima  Provincial  rotius  perhibetur,  aggrclfus ; 
"  xnulra  prxlia,  &  aliquando  non  incruenta  ;  magnam- 
"  que  Png&nium  partem  aut  viSoria  ampiexus,*  auc 
"  beljo..jj  lN|ocwithftanding  thefe  Advantages-,  1  dare  not 
fuppofe  y\\n-Rm*ns  to  have  then  penetrated  Co  far  into 
this  Province  as  our  Lcngcvicum,  which  is  fituate  Co 
near  the  Northern  Bounds  of  the  Brigades,  that  at  pre* 
Cent  its  not  diftant  above  twelve  Miles  from  Corbridge, 
the  t\oman  Curia,  the  chidf  Town  of  the  adjoining  Peo- 
ple the  Qiadwi.  I  now  advance  to  my  principal  Mo» 
tivc,  (  I  hope  its  Length  may  defcrve  Pardon,  being  un» 
der  no  Obligation  to  account  for  the  Government  of 
Jul.  Front inus  Succeflbr  to  Ccrcalis  )  to  fix  upon 'the  tc- 
cond  Year  of "Julius  AgricoLis  Government  for  this  Work, 
which  Tacitus  thus  defcribes,  ||  "  Sed  ubi  ^(tas  adve- 
"  nit  contra&o  Excrcitu — loca  Caftris  ipfe  capcre, 

*  aeftuaria  ac  fylvas  ipfe  pr.xtentare :  &  nihil  interim 
"  apud  Hoftes  quietum  pati,  quo  minus  fubitis  Excur- 
11  fibus  prpnhrrnir ;  arqut  whi  ftiit  tirrwtrari  parcen- 
"  do  rurfus  irritamcnta  Pacis  oflentarc.  Quibgs  rebus 
"  muha:  Civitatcs  qux  in  ilium  diem  ex  arquo  egerant. 

*  datis  Obfidibus  iram  pofuere,  &  Prjefidiis  CaftelliC- 
41  que  circumdatx,  tancA  ratione  curaque,  ut  nulla  an- 
u  re  Britannia:  nova  pars  illaccllica  tranfieric*  I  his  ex- 
cellent Conduct  Tacitus  further  confirms  from  the  Ob- 

 :  ;  

*  iTaeit,  Fit*  Apic,  8.         t  Cap.  17.         |  Cap.  20. 

X  x  X  x  x    i  ferva tion 
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fcrvation  of  Others.    "  Adnotabant  periti,  non  alium 


"  Duccra  Oi 


litatcs  locorum  fapientius  legifle, 


"  nullum  ab  AgrlaU  poficum  Caftcllum  auc  vi  Ho- 
u  fiiom  expugnatum,  aut  padione  auc  fuga  defercum. 

Agrtoh,  this  Summer,  having  quieted  fo  large  a 
Trad,  and  finiQicd  fo  many  Fortrefies,  it  cannot  be  ex* 
peeled  all  fhould  be  buik  with  the  mod  exquifite  Arc, 


fufficient  to 


■  _ 

r 

ate  them.    1  proceed  to  Gentians 


Britain,  yet  giving  fo  many  Hints  of 
the  excellent  Oeconomy  of  his  Government,  under  the 
prudent  Ad  miniQ ration  of  his  Father  in-Law  Mifithtw. 
I  dare  not  fix  this  Work  till  the  Third  Year  of  his  Reign, 
He  having  before  been  under  the  Direction  of  the  Eu- 
nuchs and  Officers  of  the  Court,  whom  C*fit§Unas 
reprefents,  in  Mifitbeus  his  Latter  to  Gordian,  to  have 
proftkutcd  all  Employments  to  their  own  Covetoufnck 
and  mercenary  Creatures. 

■ 


1717. 
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IV-  Anew  Genus  of  PLANTS,  call'd  Ara- 


cated  by  Mr.  Vaillanc  Prademonftrator  at  the 
^oyal  Garden  at  Paris,  to  the  Learned  Dr.  Will. 
Sherrard,  LL.  D.  late  Con/ul  at  Smyrna,  and 
by  him  to  the  Royal  Society. 

ARaVuftrmH  it  a  Gems  of  Plants,  whofc  Flower  A  * 
is  complete  t»  regular,  polypecalous,  and  her- 
maphrodtte,  (landing  6n  the  Ovary  B.  The 
Owry,  which  is  crowiTd  by  a  Cnlyx  cut  into  feverai 
Parts,  becomes  a  Berry  D,  in  which  are,  for  the  moft 
pare,  two  flat  Seeds,  like  a  Semicircle,  which  both  to- 
gether reprefent  a  fort  of  a  Heart.  Add  to  this  the 
Stalk,  which  is  fyiglc,  ending  in  an  Umbel  of  which 
each  Ray  bears  but  one  Flower*  Above  the  Middle  of 
the  ScaJk  come  out  fcveral  Pedicles,  (  as  on  that  of  the 
Anemone)  on  the  Extremities  of  which  grow  fcveral 
Leaves  like  Kays,  or  like  an  open  Hand. 


1.  ArslUftrum  fiuinquefolii  folio,  msjus, 

tnm  D.  Sarrazin.  Ginseng.  Des  lettres  cdifiantef 
&  curieufes,  Tom.  X-  fags  17s; 

2.  Jraliafi rum  Suinquefolii folio,  minus.  D.  Sarrazin. 
PUntuU  MarilAHdica,  folils  in  fummo  ante  tertds, 
quorum  unumquodque  quinquefdr$0n  dhviditur,  circs 
marges  ferratis.    N°  36.  Rah  Hift.  I1F.  658. 

*  W.  ARALI A  /•/.  rrikerk.  Tab. 

*  Complete,  thmUffa,  tk*  to#GaJyi. 


The  Species  of  this  Genus  are, 


j.  Ar*Uo> 
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3.  ArdUjlrum  FrAgr aru  folht  mhut.  D  Vaillant. 
*~  fturitmh MTrldnum Anemones  fjlvatkd  filth,  ennea- 
fbjllon,  florlbw  txiguh.  Pluk.  Mantiff.  Tab. 

415-  F'g- V.'/ 

•  * 

To  (hew  wherein  J  4r  alia  firm*  differs  from  rwfetffr, 
f  from  whence  it  .takes  its.  Name  j  'tis  convenient  co 
give  alio  Vttic  Character  of  this  laft  Genus,  fuch  as 
Mr.  r4i//4ffreftablrm,d  it,  in  his  Dcmonft  rations  of  the 
Year  171-7..''*-  -  "s . 

AralU  *  is  altogether  like  thfe  ArJhft'rnm;  as  to  the 
Structure  and  Situation  of  its  Flower  ;  but  its  Berry 
confifts  of  Five  Seeds  placed  round  an  Axis. .  Moreo- 
ver, its  Leaves  are  branched ,  almofl  Jikertfeofe  ofg***- 
gelicA ;  and  its  otaJks  (  which  id  fqmMfiiatf  i  a#na~ 
ked,,and  in  others  have;  Leaved  fiwialtcirnfetely)  fceat 
each  feveral  UmfeeU  at  their  top,  •  in.  fibeifiorrii  pfiaH 
Bunch  of  Grapes. ,    .      ,  >         *       nv  < .  »^     ;  rr 

1  f .  i^for/ife  .*ir*&  dpkyllo,  rnitce  rtpenti.  '<■  "i  DJ  Sarraziff. •> 
'  Chrifiophoriam  Virginian  A^Zdlrzd  tddicibtto  f*rc*l4- 
Jtj  ejr<  fungofc  Sarfitpgrilt*  no  ft  rat  ib n't  diftaV  Ptak. 
Almag.  9*Li;'Bab»  238. ,  Fig;  5-.  ^fytofifdliltVUr^ 
gift  ten  fibus  noftratibm  difla,  lobatis^  umbel  lifer  d  foliis, 
Americana.    Ejtrfci:  Airnag  4  ' 

2.  Ar4ttd\£Ml?..filififoy<(#vi,  Df^t9a%m,  K':Ardi^a  Qd* 
nddenfis.  Jjjft.  *  ei j Het>  50a)    .>■  •.• 

3.  /4rrf//4  cattle  folio/o  (B hifpkfa  D/$ara£zinji»'>  • 
^ry{^Ua\  drhjtr'efctns  fpjncfa    D.  VaUlanc-  AngeUtd 

drborefcens,  fptnefs, .  /•*  Arbor  Indica,  Frdxini  folio, 
cortice  fptnofo  Rail  Hill  II.  1798  Chriftophofidttd 
dfboK  ^M^^4W«/^f%k'..<iUii»g.  98.  Jab^o. 

*  Wd.  Infi.  rti  Htrb,  jco.  Tib  154 

All 
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All  the  Specits  of  thefc  two  Genera,  except  the  laft  of 
each  of  them,  are  common  in  C</»i^,  whence  ^Mr.  Sat- 
razin,  Counleljor  in  tnc  upper  Council,  PhyHcian  to 
His  Majefty,  arid  Correfpondcnt  of  the  Royal  Academy 
of  sciences,  fent  them  to  t lie  Royal  Garden  rlrft  in  i  >oo. 

The*  Inhajbitants  of  tint  Colony,  and,  thofe  of  A7r- 
V*l*\  call  tpe  firft  Species  of.^r*i//*by  cjpc  ^Jamc  of  $*r* 
JaparilU.  becauie  its  Roots  have  almoft  the  lame  Figure 
and  Virtues'*        ■*         c'*''  *1Uk 

Mr.  Sarraztn  writes  that  he  had  a  Patient  who  had 
been  cured  of  an  Akafimf  abbtlt  two  Years  before^by 
the  ufe  of  a  Drink  made  of  thefe  floats  ->  rhatjac^/e 
Phyfician  aflures  us  alio,  that  the  Roots  of  the  fecoricf 
Species,  well  boyl'd  and  apply 'd  by  way  of  Cdti/Ufmej 
are  very  excellent  for  the  curing  of 1  oW  Ulcers ;  as  ai- 
fo  the  Decotfion  of  them,  wich  which  they  bath  and  fy- 
ringe  the  Wounds.  He  does  not  at  all  doribr,  hut  the 
Virtues  of  the  third  Species  (  which  I  (hall  briefly  de- 
fcribe>  arc  tfce  fame  with  thofe  of  the  Second. 

Its  Roots  creep,  and  lend  forth  Stalks*  which  rife 
commonly  to  the  Height  of  a  Foot  and  half,  and  fo nico- 
tinics to  two  Foot ;  the  bottom  part  of  them  is  rough, 
With  reddiili,  ftifT  and  prickling  Hairs.'  Thefe  Stalks 
are  fet  from  the  Bottom  to  almoft  the  Top  (which*  are 
divided  fucceflively  into  (evcral  naked  Branches  charged 
with  Umbels )  with  branch'd  alternare  Leaves,  a  I'm  oft 
like  thofe  of  Poe/agrdria  hirfntk*  Angelic*  folio  &  4>dort' 
D.  Vai  Hants  .whkh  Plant  is  grav'd  in  the  fecond  Tome 
of  Boc cones  Mu[dumy  by  the  Name  of  Cerefolium  ru$o(o 
Angelic*  folio,  Aromttixum.  Tab.  19.  and  in  Rtvini  by 
that  of  My r bis  fob*  PcdagnrU  <        •  ■* 

See  the  Account  of  the  Chinefc  Gin-fcng,  in  Phil. 
Tranfacfc  Ak*i  tjiy  p.  257.  t  x         '  .>  r  , '  0. , 

"  V.  Hxlrifl 
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V.  Extratt  of  a  Letter  of  Mr.  Edw\  Berkeley  frm 
Naples,  ^iviiig  federal  curious  ObferVations  ani 
Remarks  on  the  Eruptions  of  Fire  and  Smoal^  from 
Mount  VESU  VIO.  Communicated  by 
Dr.  John  Arbuchnoc,  A/.  2).  and  R.  £  $: 

APril  17*  1717.  with  much  Difficulty  I  reach'd 
the  top  of  Mount  i'*f*vi*s  in  *hicb  1  6w  a 
vaft  Aperture  full  of   moak.  which  hindcr'd 
the  feeing  its  Depth  and  Figure.    (  heard  within  tbar 
horrid  Gulf  certain  odd  Sounds,  which  fcem'd  to  pro- 
ceed from  the  Belly  of  the  Mountain ;  a  fore  of  Mur- 
muring, Sighing,  Throbbing,  Churning,  Dafhing  (  as 
ic  were)  of  Waves,  and  between  whiles  a  Noiie  like 
that  of  Thunder  or  Cannon,  which  was  conftantly  at- 
tended with  a  Clattering,  like  that  of  Tiles  falling  from 
■the  Tops  of  Houfcs  on  the  Streets.   Sometimes,  as  the 
Wind  changed,  the  Smoak  grew  thinner,  difcovering  a 
very  ruddy  Flame,  and  the  Jaws  of  the  Pan  or  Crster, 
fircak'd  with  Red9  and  feveral  Shades  of  Yellow.  After 
an  Hour's  flay,  the  Smoak,  being  moved  by  the  Wind, 
gave  us  fhort  and  partial  Proi'pcds  of  the  great  Hollow, 
in  the  flat  Bottom  of  which  1  could  difcern  two  Fur* 
naces  almoft  contiguous ;  that  on  the  Left,  feeming  a- 
bout  three  Yards  in  Diameter,  glow'd  with  red  Flame, 
and  threw  up  red-hot  Stones  with  a  hideous  Noife, 
which,  as  they  fell  back,  causa1  the  fore  mentioned 
Clattering.         Maj  9.  in  the  Morning,  I  afosnded 
CO  the  Top  of  Vefmrius  a  fecond  time,  and  found  a  dif- 
ferent face  of  things.   The  Smoak  afcending  upright, 

gave 
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gave  a  fall  ?Profpe&  of  the  Crsttr,  which,  as  I  could 
judge,  is  about  a  Mile  in  Circumference,  and  an  Hun- 
dred Yards  deep.  A  conical  Mount  had  been  formed 
(ince  my  laft  Vilit,  in  the  middle  of  the  Bottom.  This 
Mount  I  could  fee  was  made  of  the  Stones  thrown  up 
and  fallen  back  again  into  the  Crater.  In  this  new  Hill 
remained  the  two  Mouths  or  Furnaces  already  mencion'd ; 
that  on  our  Left  Hand  was  in  the  Vtrtcx  of  the  Hill 
which"it  had  formed  round  it,  and  raged  more  vio- 
lently than  before,  throwing  up  every  three  or  four 
Minutes,  with  a  dreadful  Bellowing,  a  vaft  Number  of 
red- hoc  Scones,  fbmettmes  in  appearance  above  a  1  hou- 
fand,  and  at  leaft  300  Foot  higher  than  my  Head  as 
I  flood  upon  the  Brink.  Buc  there  being  little  or  no 
Wind,  they  fell  back  perpendicularly  inco  the  Crater , 
incrcafmg  the  conical  Hill.  The  other  Mouth  to  the 
Right  was  lower  in  the  fide  of  the  fame  new  formed 
Hill.  I  cou'd  difcern  it  Co  be  filfd  wkh  red- hoc  li- 
quid Matter,  like  that  in  the  Furnace  of  a  Glafs-Houfe, 
which  raged  and  wrought  as  the  Waves  of  che  Sea, 
caofing  a  (hoft  abrupt  Noife  like  whac  may  be  ima- 
gined to  proceed  from  a  Sea  of  Quickfilver  dafhing  a* 
mong  uneven  Rocks.  This  Stuff  wou'd  fomctimes  (pew 
over  and  run  down  the  convex  fide  ot  the  conical  Hill, 
and  appearing  at  firft  red-hot,  it  changed  Colour,  and 
harden'd  as  it  cool'd,  fhewing  the  firft  Rudiments  of  aa 
Eruption,  or,  if  1  may  fb  (ay,  an  Eruption  in  Minia- 
ture. Had  the  Wind  driven  in  our  Faces,  we  had  been 
in  no  fmall  Danger  of  ftifling  by  the  fulphurous  Smoak.  or 
being  knock'd  on  the  Head  by  Lumps  of  molten  Minerals, 
which  we  faw  had  fometimes  fallen  on  the  Brink  of  che 
Crater^  upon  thofe  Shots  from  the  Gulf  ac  Bottom.  But 
as  che  Wind  was  favourable,  I  had  an  opportunity  to* 
furvcy  this  odd  Scene  foe  above  an  Hour  and  a  half 
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together;  during  which  ir  was  very  obfervable,  that  all 
the  Volleys  of  Smoak,  Flame,  and  burning. Stones, 
came  only  out  of  the  Hole  to  our  Left,  W\hilp  ,thc  li- 
qui4  Stuff  in  the  other  Mou,th  wrought  and  overflow'd 
as  hath  bqcn  already  defctibed.  June 5.  After  a 

horrid  Noife,  the  fountain  \va  feen  at  Aty/^tp/pcw 
a  little  o\)t  of  the ,C>^rf  ,Th^i  fame,  ,cpotif>uU  the 
6th.  The  ;tji,  nvthiag  was  obierwd  tilt  within,  two 
Hours  of  Night.  jylien  it  began  a  hideous  bcii# wihj, 
which  continued  ajl  t^t  Nigbf  ffwd'  rtie  Pay . pj) 
Noon,  canfmg^e  TOr^ws;  ,ani  ^  ^fi#ffiWi.  ,tM 
very  ;BoAifes  in ^#<£}r(hafc  •  £«wn  that  tjwe^r.fpewy 
vail  Quantities  of  molten -Stuff to  the  South,  which 
ftream'd  down  the  fide  pf  the  Mountain,  like  a  great 
Pot  boyling  over.  Thiz  Evening,  I iT^r^iMm^  \ 
Voyage  thro* Apulia  and  wap  frrpriied,,  BaMiJjfiibytljS 
North  fide  of  the  Mountain;  to  lee  a  grent  Quantity 
of  ruddy  Smoak  lie  ria Ions, a  hutf  Tradfc  Lpf>  i|ky  pyef 
the  River  of  molten  ^ulf,   which  was  it  ■  ielt  one  01 

fight.     The  9th.  lrefatf&  jag^A^  MP^fe 
Night  we  faw-  ifoa\  JfjpU\,  a  tyliimniftf^fyrtrfaQft 
between  whiles  out  of  its  Summit    The  iot,hf  when  wi 
thought  all  wou'd  have  been  over,  the  Mpuntain  jt&g 
very  outragious  aggirj,  .ro^ariiig^nd  £roaning#}oa  ifedr 
fully.    You  cannot  fprrn  ^ju^er  idea  of  v*hi$  .tfojUya 
the  mod  violent  Fits  of  it v.  than  by  imagining.*  mi*d 
Sound  made  up  of  the  raging  of  a  Temper),  fhe  Mui- 
mur  of  a  troubled  Sea,  and  the  Roaring;  of  .Thunder 
and  Artillery,  con fufed  ail  together,     ic  was:  very  ter- 
rible as  we  heard  ic  ip  the  further  End,  of  NdpUty.  q. 
the  Diftance  of  above  twelve  Mile*.    This  moved  my 
Curiofity  to  approach  the,rMountainv    T*bree  or,  foot 
of  us  got  into  a  {ioar,  and  were  fee  afro^r  at,  Torn  del 
Greco,  a  Tow^fituatc  at  the  f  pox  oi  to,  the 
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South- Weft,  whence  we  rode  four  or  five  Miles  before 
we  came  to  the  burning  River,  which  was  about  Mid- 
Night.  The  Roaring  of  the  Volcano  grew .  exceeding 
loud  and  horrible  as  we  approached.  I  obferved  a  Mix- 
ture o.f  Colours  in  the  Cloud  over  the  Crater,  green, 
yellow,  red  and  blue;  there  was  likewifc  a  ruddy  dif- 
mal  Light  in  the  Air  over  that  Trad*  of  Land  where 
the  burning  River  flowed  ;  Allies  continually  fliower'd 
on  us  all  the  way  from  the  Sea-Coaft.  All  which  Cir- 
cumftances,  fct  off* and  augmented  by  the  Horror  and  Si- 
lence of  the  Night,  made  a  Scene  the  mod  uncommon 
and  aftonifliing  i  ever  faw;  which  grew  dill  more  ex- 
traordinary as  we  came  nearer  the  Stream*  Imagine 
a  vaft  Torrent  of  liquid  Fire  rolling  from  the  Top  down 
the  Side  of  the  Mountain,  and  with  irrcfiftible  Fury 
bearing  down  and  conferring  Vines,  Olives,  Fig-trees, 
Houlcs,  in  a  word,  every  thing  that  flood  in  its  way. 
This  mighty  Flood  divided  into  different  Channels,  ac- 
cording to  the  Inequalities  of  the  Mountain.  The  lar- 
gcfl  Scream  feem'd  half  a  Mile  broad  at  lead,  and  five 
Miles  long.  The  Nature  and  Confidence  of  thefe  burn* 
lag  Torrents  hath  been  defcribed,  with  fo  much  Exa<ffc- 
ne(s  and  Truth,  by  Borcllvs,  in  his  Latin  Treatife  of 
Mount  sEtn*t  that  I  need  fay  nothing  of  it.  I  walked 
fo  far  before  my  Companions,  up  the  Mountain  along 
the  fide  of  the  River  of  Fire,  that  I  was  oblig'd  to  re- 
tire in  great  hade,  the  fulphureous  Steam  having  fur* 
priz'd  me,  and  almoft  taken  away  my  Breath.  Du- 
ring our  Return,  which  was  about  Thrce-a-Clock  in  the 
Morning,  we  conftantly  heard  the  Murmur  and  Groan- 
ing of  the  Mountain,  which  between  whiles  would 
burft  out  into  louder  Peals,  throwing  up  huge  Spouts 
of  Fire  and  burning  Stones,  which  falling  down  again 
refembled  the  Stats  in  our  Rockets.  Sometimes  I  ob- 
~"  Y  y  y  y  y  fcrv'd 
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fcicV*a  tvrb,  at  'Others  three  diftiha  Columns  6F  Flifrliy 
and  fbmetfme'S  one  vaft  brie  that  feem'd  tb  fill  the  whole 
CVilffr.  tliefe  burning  Columns,  arid  the  fiery  Atones 
feerrYd  to  be  fltbt  a  icdoFdot  perpendicular  above  thd 
Summit  of  the  Volcano.  The  tith  at  Night,  I  bbfetv'cl 
it,  from  a  Terrafs  in  Naples,  to  throw  up  inceflantly  a 
vaft  Body  of  Fire  and  great  Stones  to  a  furprifing  Height, 
the  i  ith  in  the  Morning,  it  darken'd  the  Sun  'With  Afhes 
and  Smoak,  caufing  a  fort  of  Eclipfc  Horrid  Bellow- 
ings  this  and  the  foregoing  Day  were  heard  at  Naples, 
Whither  part  of  the  A  flies  alio  reached.  At  Night  I 
ojjferved  it  throw  up  Flame,  as  on  the  n  th.  Oh  the 
ijth,  the  vVind  changing,  we  faw  a  Pillar  bf  black 
Smoak  (hot  Upright  to  a  prodigious  "Height.  At  Night 
I  bbrefved  the  Mount  caft  up  Fire  as  before,  thb*  not  fb 
dritin&ly  becaiife  of  the  Smoak.  The  14th,  A  thick 
black  Cloud  hid  the  Mountain  from  Naples.  The  1 5th, 
in  the  i^drhine,  the  Court  and  Walls  of  our  ftbufein  Na- 
ftes  Were  coVerd  with  Allies.  Tn  the  Evening,  Frame  ap- 
pear'd  bn  the  Mbdhtam  thro*  the  Cloud  The  1 6th,  the 
Smbak  Was  drivenW  a^etterly  Wind  from  the  town  j 
thebfpbfite^e  bf  ftie  Mountain.  The  i>th,  thelSri 
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Gentlerrfan  pf  my  Acquaintance,  whofe  Window  look' 
towatbV^^  that  lie  obfervd  this  'Night 

ieveral  mme^,  ,  as  jit  were  of  Lightening,  iflue  gut  'of 
the  Mouth  of  *fl\z,V'6lcAno.  , It  is  not  worth  white  to 
"trouble  you^With  the  Conjectures  I  liave  Torrnexl'cbrt- 
corning  the  Ca'ufe'bf  jhcTe  £b£hdmenat  from  what  l 
obferyed  tn  me%acHs  'A'mfanUi,  the  Scffatara,  tsfc.  as 
'Well  aVih  tfhiiht'PeJtivfut,  frne  thing  1  may  venture 
"fld!  by,  that  I  law  ttie  fluitf  MatterVifeouc  of  the  Centre 
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of  fte  Bottom  of  the  Crater  out  of  the  very  middle 
of  the  Mountain,  contrary  to  what  Bo'rellus  imagines, 
yrhofe  Method  of  explaining  the  Eruption  of  iVoUan) 
by  an  infle^ed  Syphon,  and  the  Rules  of  Hfdroftaticks, 
is  li^ew^fe  inconfitient  with  the  Torrent  s  flowing  down 
from  the  very  Pert  ex  of  the  Mountain.  I  have  not 
fcen  the  Crater  fincc  the  Eruption,  but  defign  to  vide 
if  again  before  I  leave  Naples.  I  doubt  there  is  no- 
thing in  this  worth  (Jiewing  the  Society  $  as  to  that, 
yW  Will  ufe  YW  Difcretipn. 

E.  Berkeley. 


VJ,  4n  Account  of  an  extraordinary  TUMOUR 

at  WEN  fctifr  ttlt  #  the  Qxek  of  a  ferfon  in 
Scotland.  Communicated  to  the  {Roy^l  Spctfty  fy 
©r.  Thorrus  Bower,  M.  V.  and  F.  %  $. 

IT  is  generally  acknowledge,  that  the  exa&  Obfer- 
vacion  of  internal  Difeales,  and  the  faithful  Ac- 
counts of  external  Tumours,  and  extraordinary 
Cafes  in  Chirurgery,  have  contributed  very  much  to 
fhe  Advancement  of  Medicine.  Hippocrates  and  Galen B 
and  other  ancient  Fathers  of  Medicine,  have  fet  us  fair 
Copies  of  this ;  and  the  Moderns,  happily  following" 
tfrcic  Kfc9$eps,  .tjayc  illu,ftrated  this  Matter  by  many 
/cpr^us  ipbfexx^tfons  and  Reflexions.  ■  The  Royal  So- 
cieties and  (Colleges  of  Virtuofu  that  are  now  over  all 
F.uropf,  have  taken  much  pains  in  this  Affair,  and  have 
given  us  many  Inftances  and  Examples  of  Extraordi- 
nary <^fcs  in  Medicine,  which  are  of  fgrcat  ufe  to  all 
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of  the  Curious  and  Ingenious,  give  a  true  and  faith- 
ful Account  of  an  extraordinary  Excrefcence  cut  off 
from  the  Cheek  of  a  Man,  which  weighed  Nineteen 
Pounds,  and  the  Patient  entirely  recovcr'd  in  few 
Weeks  time.  I  never  before  faw  the  like,  nor  never 
read  of  it  in  any  Author,  tho'  I  have  confultcd  ma- 
ny on  the  Head.  This  Excrefcence  is  preferved  a- 
mong  the  Rarities  of  the  College  of  Phyficians  at  £- 
dlnburgh.  The  Phyfician  concern'd  in  this  Affair,  was 
Dr.  Alexander  Rujfcl  of  Elgine,  a  learned  and  ingenious 
Man,  and  the  Operator  was  the  ingenious  Mr.  George 
Cordon  of  Keith ,  from  whom  I  had  the  following  Inform 
mation. 

Alexander  Palmer,  of  the  Parifh  of  Keith,  in  the 
County  of  Bamff,  in  the  North  of  Scotland,  now  about 
Fifty  Four  Years  of  Age,  obferved,  when  about  Twenty 
Seven,  a  little  hard  Swelling  in  the  Mufcle  of  the  lower 
Jaw  on  the  Left  Side,  without  any  Hurt  or  matiifeft 
Occafion,  which  at  flrft  went  on  flowly,  but  afterwards 
it  proceeded  more  quickly,  and  the  older  it  grew,  it 
(till  came  on  the  fader;  until  it  incrcafed  to  a  prodi- 
gious Bulk  and  Weight :  From  the  firft  Appearance  of 
this  Tumour  to  the  total  Excifion  of  it,  there  were  a- 
bout  Twenty  Seven  Years.  He  had  exceffive  Pains 
and  Uneafinefs  in  it,  and  at  laft  it  mightily  extenua- 
ted and  emaciated  him,  who  was  otherwife  a  flrong 
and  robuft  Man. 

This  Excrefcence  was  of  the  natural  Colour  of  the 
Skin,  and  feem'd  to  be  an  Atheroma,  being  a  glandulous 
Subftance  with  feveral  big  Blood* Veffeis  in  it,  and  had 
Hair  growing  on  it,  as  on  the  other  Parts  of  the 
Body,  as  may  yet  be  feen.  It  was  almofl  round  and 
very  hard,  and  was  as  fenfible  as  any  other  Pare  of  the 
Body ;  for,  when  the  poor  Man  was  working  in  the 
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Fields,  fbme  fix  or  feven  Years  ago,  he  accidentally 
made  a  great  Gam  of  Wound  in  it  with  a  iharp  Iron, 
which  wai  very  painful,  but  was  cured  by  a  Surgeon, 
alter  the  manner  of  an  ordinary  Wound  ;  the  Cicatrice 
is  ftill  to  be  fecn  in  it. 

This  Excrcfcence  having  grown  fo  big,  was  attached 
to  the  Mufcle  under  the  Left  Eye,  call  cl  Obliq*us  miner 
oi  inferior j  to  the  Ear  and  its  Mufcles*  and  to  the 
Mufcle  of  the  lower  Jaw,  named  Deprimens.  '  By  rea~ 
(on  of  its  great  Bulk  and  Weight,  it  could  not  hang/ 
down  freely  without  fome  Support,  therefore  it  reded 
on  the  top  of  the  Shoulder,  which  made  a  confidcra- 
ble  Dimple  in  it,  that  is  yet  very  obfervable;  be  fides, 
it  was  holden  up  by  the  Man's  Hand  in  the  Day- 
time, and  laid  on  a  Pillow  in  the  Night-fcafon. 

Some  three  or  four  Days  before  the  total  Excifion 
was  made,  the  Patient  obferved  this  Tumour  begin  to 
mortify  at  the  lower  end,  which  made  him  fo  tinea* 
fy,  that  he  took  -a  Knife  and  cut  off  a  good  part  of 
it.  This  occafiond  a  great  Haemorrhage;  fo  that  he 
reckoned  there  was  loft  a  Scots  Pint  or  four  Pounds  of 
Blood,  before  it  could  be  ftopt.  The  Patient,  after 
fo  great  Trouble  and  Pain,  at  iaft  applied  himfelf  to 
Mr  Gordon,  Surgeon  of  the  Place,  who  made  a  total 
Extirpation  of  it,. on  the  19th  of  January,  17 17. 

He  made  a  clofe  Ligature ,  taking  in  the  Bafis  of 
the Excrefccnce,  and  all  the  loofe  Skin,  and  contract- 
ing it  as  much  as  poffible,  he  cut  it  entirely  off  with 
a  thairp  tvafour.  There  gufh'd  out  of  the  Excre- 
fcence,  after  it  was  cut  off,  and  was  lying  on  the 
Ground,  as  near  as  could  be  guefs'd,  two  Pounds  of 
Blood;  for  it  was  nourifii'd  by  ieveral  large  .Blood- 
Vedels,fipcrhaps  by  fome  Branches  of  the  Carotide  Ar- 
tery much  inlarged,  and  other  Bipod- Vcflels  coming 
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from  the  Ear,  and  the  Mu Teles  of  the  Eye  and  Jcwer 
Jaw  abovemendoned.  When  Mr.  Gordon  brought  k  to 
us,  which  was  full  three  Months  after  it  was  cut  off, 
we  cut  off  with  a  Knife  about  a  quarter  of  an  loch 
broad  of  the  Bafis  of  it ;  and  in  that  final!  Space  wt 
obferved  four  big  Blood  Yetfcla*  The  Bafis,  as  it  npw 
appears,  is  five  Inches  Diameter,  which  teems  too  large 
for  the  whole  fide  of  the  Face :  So  chat  afrgr  the  Ex- 
fe&ion,  \  think  the  loofe  Skin  has  turn'd  backwards, 
which  may  make  the -Bafis  now  appear  fo  big. 

After  all  this  Blood  was  loll,  the  Exorefcenee  was 
weighed,  and  was  full  Nineteen  Pound  Weight  *  Co 
that  before  his  own  incifion  and  this  Operation,  ic 
behoved  to  be  fevetal  Founds  teavkr,  which  is  a 
mod  prodigious  Weight  to  be  depending  on  Gich  a 
place,  This  Twmour  was  of  a  Spheroidical  Figure, 
and  when  meafurcd,  was  Thirty  four  Inches  about  by 
the  longeft  way,  and  Twenty  eigbtby  the  hroadeft. 

The  Hemorrhage,  which  was  great,  was  flopped  by 
the  Vitriolic  Powders  and  other  Aftriogents,  and  the 
ordinary  Dneffing  was  utfed.  So  this  great  Cure  was 
completed  in  fa  Weeks  time,  and  the  Hauent  entirely 
recovered  Jmd  goes  .ahauc  this  BufMiefi,  to  the  great 
Admiration  and  Aftoniflament  of  jevery  body.  The  Lid 
of  his  left  Eye  continues  ilill  downwards  a  little,  as 
4oes  that  fame  fide  of  the  Mouth,  which  was  occa- 
fion'd  by  the  great  Weight  depending  on  jdiatikle'Oi 
ithe  Face;  but  k  may  be  spoked  they  any  come <a- 
gain  to  their  right  fioftuue ;  ibr  the  Head,  at  jfirft  ai- 
»r  cutting,  enclined  much  to  thclttgbt  fide,  by  eea- 
>fon  of  xhe  .great  Weight  on  the  Left  Cheek  having 
^cen  rcraorcd;  but  ir  now  begins  to  itand  upright, 
fmce  -lie  is  perfctfly  tecovorcd.  Tbo*  tjicr  Sfcjn,  nod  e- 
-rcn  *  deal  of  ^he  jnufculous  parr  of  the  Check  and 
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lower  Jaw  was  cut  away,  yet,  according  to  the  Infor- 
mation I  have  From  Mr.  Gordon  the  Operator,  it  is 
grown  up  again,  and  is  of  the  ordinary  Colour  of  the 
Skin,  and  like  tlie  other  fide  of  the  Face  ;  fo  that 
there  grows  Hair  on  that  fide  of  the  Face  as  well  as 
on  the  other,  which  he  ordinarily  fhaves;  and  rhis  is 
as  furprizing  as  any  thing  in  tkc  whole  Affair. 

1  bave  given  a  true  and  plain  Account  of  this  ex- 
traordinary Cafe  from  certain  Information;  I  have  con- 
tented  my  felf  to  relate  only  Matters  of  Fa<2,  without 
making  any  Obfervations  or  Reflections  on  it ;  for  1 
leave  it  to  the  Philofophers  and  Virtuofi  to  make  'their 
own  Reafonings  and  Refinements  as  fecms  belt  to  them- 
felves. 

i 

VH.  Jin  Account  (f  an  Experiment  to  prove  an^nm* 
fpers'd  Vacuum  j  or  to  pev  "'that  all  Plates  are 
not  equaly  full. 

>"*-ltflS  Experiment  was  made  before  DICING,  and 
I  H  ER  Royal  Higtmefs  the  Prmcefs  of  Wdtu  at 
H*mpton*Conrt9  in  the  Month  of  September  1717. 
afterwards  before  tke^Ro  Y  a  l-Soci et  y.,  on  Thurfday, 
December  5.  17 17.  -wW  fince  tbdt,  in  Cuannel-Rowe, 
W-eftminfter,  •before  fome  Members  of  the  Royal- Society, 
h  h-T*  Defag  utters, :  MrA+  F.  ILS.  -as  (biiows ; 

•Having  -bad'the  ^Honour  to  make  Come  Experiments 
Jflft  Year  before -his  Majefty  and  their  -Royal  I/jgbneffes 
ther<Pririte  -and  Frimeftof  Wales ;  -among  others,  Ifliew'd 
that  of  a  Guinea  and  a  Piece  of  fine  Paper ;  then  of  a 
Guinea  and  a  Feather -drppt  tpg^t her  from  the  top  of 
aatxhaufted  Glafs  Receiver  about  iq  Inches  high ;  both 
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which  fell  to  the  Bottom  ac  the  fame  Inflant  of  Time: 
.Now  lincc  the  chief  Reftfiancc  of  a'  Medium  (  and  in- 
\  deed  alraofl  all  of  it  J  depends  upon  the  f  Quantity 
of^  its,  Matter  3  therefore  this  Diminution  of  Refinance, 
..wficre'hy,  the  Feather  fell  as  foon'  as  the  Guinea,  fhew'd 
a  Diminution  of  the  Quantity  of  Matter,  and  confe- 
quently  prov'd  an  intofpers'd  Vacuum.  Some  rime 

after  this,  I  was  inform'd  that  fomc  Flcnifls  here  la 
'England  objected  againfl  the  Shorrncfs  of  the  GJafs-Re- 
ccivcr ;  as  if  "the  Difference  of  Time*  in  the  Fall  of  the 
two  Bodies,  which  they  afflrm'd  to  be  real,  could  not 
•  be  percciv  d  in  fuch  a  Glafs  ;  and  that  fomc  Philofb- 
phcrs  from  abroad  affirm'd  that  in  a  Glafs  Receiver  7  or 
8  Foot  long,  there  would  be  fuch  a  manifeft  Difference 
in  the  Time  of  the  Fall  of  the  faid  Bodies,  as  to  (hew 
this  Experiment  no  Ptoof  of  .a  Vacuum  ;  though  at  the 
fame  time,  fome  of  the  Obje&ors  well  knew  that  there 
could  ,  be  no  receivers  of  half  that  Length  made  at 
the  Qla^s  Houfe,  vand  therefore*  thought  the  Experiment 
impracticable.    To  obviate  this-,  I  contriv'd  a  Machine 
for  the  purpofe,  which  confifted  of  a  flrong  wooden 
Frame  15  Foot  high,  that  held  the  Air  Pump  and  four 
Cylindric  Glafe-Receivers  of  about  two  Foot  long  each, 
and  fix  Inches  Diameter :  Of  thefe,  having  fet  the  flrft 
upon  the  Air-Pump  Plate,  I  laid  on  the  Top  of  it  a 
Brafs- Plate  of  feven  Inches  Diameter,  that  had  an  oil'd 
Leather  fix'd  to  it  above  and  below,   with  an  Hole 
through  the  middle,  of  between  four  and  five  Inches 
Diameter;  then  on  that  Plate  I  fet  the  next  Receiver, 
with  a  like  Plate  at  top;  and  after  the  fame  manner 
fix'd  the  other  two  with  Plates  between  them  :  The 
upper  Receiver  being  a  little  narrower  at  the  Neck, 

.*  f  See  Sir  If.  Mw/«»Y Brincipi,,  Book  II.  Prop.  40. 

.  ^ .'  :  i  v.  WCtt  . 
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-wear  into  the  Hole  of  a  Board,  whereby  it  Wa*  TeieVd 
down  pretty  hard  on  the  other  GlaiTes,  and  nVtf  to 
the  whole  Machine.  On  the  top  of  this  upper  Recerv* 
cr  I  laid  the  Brafs  Plate,  wet  Leather,  and  fcrafs  Springs 
which  contain'd  the  Bodies  to  be  dropt 

Having  acquainted  HisVlajefty  with  what  I  had  pre*- 
par 'd ,  he  order  d  me  to  (hew  him  tlie  Ex  per  iment  Wkh 
this  long  compounded  R<  cuver,  at  HtmftoriXourt  ;  and 
wben  troade  it  before  him  and  her  Royal  Highne fs,  he 
was  pleas'd  (  by  pulling  down  a  String  nVd  to  a  Lea- 
ver at  the  top  of  the  Machine  )  to  let  loofe  the  Bodies 
himicJf,  to  1  fee  that  the  Experiment  was  fair.  ; 

•  .When  the  Receiver  was  foil  of  common  Air  before 
Pumping,  the  Guinea  came  to  the  Bottom,  juft  as  the 
Paper  was  about  the  Middle  of  the  fecond  Glafs;  but 
when  the  Receiver  was  exhaufted,  the  Guinea  and  Pa- 
per came  to  the  Bottom  precifcly  in  the  fame  Inflant  of 
Time..:  t'  s y      h  '  ';»>  rham  r.i  ::;o 

•  uUpoai  my  giving  an  account  of  the  Succefs  of  this 
Experiment  to  the  Royal  Society,  they  ordered  me  to  repeat 
it  before  them  on  the  fth  Day  of  December  1717,  being 
the  n*rfdM)  Wixt  after  the  Yearly  Meeting  for  choofing 
Officers  on  Sti  Andrew*. Day ;  >  on  which  Day  an  an* 
nuai  Experiment  is  appointed  to  be  made,  in  Confor- 
mity to  the  Will  of  their  late  worthy  Member  and  Bo* 
nefador  Sir  Godfrey  Copley.  * 

:3 1;  made  the  Experiment  firft  with  two  of  the  Recei- 
vers ;  then  ■  with  all  the  four ;  d ropping  a  Guinea  and  a 
(mall  Piece  of  Paper  together ;  and  the  Succefs  anfwer  d 
Expectation :  But  not  being  Willing  to  try  with  a  Down- 
Feather,  becaufe  I  fear'd  the  Air  might  Infmuate  between 
feme  of  the  Glafles,  by  reaion  the  Number  of  Perfons 
prefent  fliak'd  the  Room ,  the  Society  order*d  me  to 
make  the  Experiment  at  home  before  one  or  more  of 
their  Members. 

Zzzzz  Martin 


(  w  f 

M*rtin  Foitlkes,  Efq;  a  very  ingenious  Member:  of  the 
Society,  did  me  the  favour,  to  be  prefent  when  I  made 
the  Experiment  at  my  Houfe  ;  where  we  made  four 
Tryals  in  the  following  manner*  !  w.  i-' 

The  whole  Machine  being  fix'd,  as  above  mention  d,_ 
we  firft  let  fall  a  Guinea  and  two  Papers  ;  the  one  placed 
over,  and  the  other  under  it,  (before  any  Air  was  pump'd 
out)  and  the  Guinea  came  to  the  Bottom  when  the  Pa- 
pers were  only  in  the  Middle  of  the  feoood  Giafs  from 
the  Top.     Then  having  laid  a  Feather  on  the  Brafs* 
Springs  dofe  by  the  Guinea,  we  let  them  loofe  both 
together  ;  and  the  Feather  was  fallen  only  down  to  the 
4th  part  of  the  Length  of  the.  firft  Glafs  ta.  &  of  the 
whole  Diftance,  when  the  Guinea  was  got  down  to  the 
Bottom  of  the  Receiver.        We  then  laid  two  Papers 
and  two  Feathers,  one  of  each  under,  and  the  other 
over  the  Guinea  between  the  Springs;  and  having  drawn 
out  fo  much  of  the  Air  as  to  bring  up  the  Mercury  in 
the  Gage-Tube  within  a  quarter  of  an  Inch  of  the  great* 
eft  Height  to  which  it  could  be  then  rais'd  by  the  Pre£ 
fure  of  the  external  Air,  we  caus'd  the  Bodies  to  fail 
ail  at  once :  And  tbo'  the  Papers  oa«c  down  to  the  Bot- 
tom at  the  fame  time  as  rbelGuinea^  yet  the  Feathers, 
being  much  lighter,  wanted  about  three  Inches.  But 
at  la(t,  having  laid  the  Papers,  Feathers,  and  Guinea,, 
as  before,  we  pump'd  out  all  the  Air,  and  then  t\m 
Feathers,  as  wen1  as  the  Papecspeamc,  *©  the  Bottom  of 
die  Receiver  at  die  fame  intact  of  time  as  the  Guinea, 
b'ttvrtnc  > '-.  n*  orlj  be.:  :  rjAzr^  7  r-      *:c  :rjf"  iisttn^ 

.  :  •      i«f.     i  .:.':  .  •  U  U  *•        .  :   :  

*>;  sr.;  !  n!  :  >  ^yj;3o3  jHi  ,  moofl  •  a.  rnsi-:  • 
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VlH.  ifc  ^croww?  */  4  Telefeopical  Comet 
feen  at  London  on  the  loth  of  June  1717. 
tjr  ,Edm.  Halicy,  IX.  2).  R.  Soc*  Sccr. 

'HAT  the  Number  of  Comets  cravetfing  our  Sch 
iar  Syftem  is  much  greater  than  (bmc,  oa  ac* 
count  of  the  late  rarenefs  of  their  Appearance, 
ha?o  iuppofed  it,  may  be  collected  from  fevers!  lmali 
one*  which  Jsave  Within  few  Years  been  dcfcrtbed  in  the 
Memoirs  of  the  hrtnch  Roy  at  Academy  of  Sciences* 
thofe  drligent  Observers  aiToring  us  that  they  difcover'd 
one;  in  another  ia  Mir.  1609.  a  third  in 

4fri/  1702;  *ad  again*  fourth  in  Novfmb.  t70f~  hone 
*f  w-hkh,  at  far  as  I  can  leaeo,  were  ever  fan  in 
<W;  «  aU  of  chart  haying  boen  very  obfciire  and  wicb* 
out  TaUs,  by  means  whereof  Comets  ofually  firft  fhert 
themleives.  And  befides  chefe,  two  other  Comets  with 
remarkably  long  Tajis,  the  one  m  Novemb.  16S9.  the  o- 
ihbr  isax  Aa>.  *7o*.  ^aft  by  ttod&rvabte  in  thefe  our 
Northern  Climats,  they  having  great  South  Latitude, 
a*i  tbeir  Mottoas  fretted  toward  chat  Pole,  fience 
we  may  Softly  conclude  chat  the  Returns  of  Cometh  aw 
Dmch  ;more  lrequcot  than  is  vulgarly  reckoned,  and 
that  kit  only  coTHingdnr  that  for  ihefe  h  Vdirsoo  one 
of  tJwml  has  heon<fce»  arid  obftrved  by  m^Mronotrtersi 
(Buf^hete  mat,  be;:ftiii<aomuch  greater tfJurribw  of 
*hefe  Bodies,  which  by  reafon  of  iheir  Smallnefs  and 
Pittance  arc-wbdlly  invifibta  to  the  naked  Eye*;  -fe  that 
ttakftXhancc  dodirec?  rite  TeJeicope  of  a  proper  Obi 
few»  .aimdft  to.sb*  very ftotnts  -where  they  are  (agaiiri* 
^hkrvithebfrArQ  iaaa^ehie  Qdds>  it,vriil  fiei  be\peflHft* 
*it   n  -  Zzzzz  x  fot 
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for  them  to  be  difcovcrcd :  And  that  this  is  not 
a  Gonjetfurc,  take  the  following  Inftance; 

On  Monday,  June  10.  in  the  Evening,  the  Sky  being 
very  ferene  and  calm,  I  was  defirous  to  take  a  Viet*  lot 
the  Disk  of  Mau  ( then  very  near  the  E&rth,  and  ap- 
pearing very  glorious  ;  to  fee  if  I  could  diflinguilh,  in 
my  2 4  Foot  Telefcope,  the  Spots  faid  to  be  fecn  on  him, 
Dire&ing  my  Tube  for  that  purpofc,  I  accidentally  fell 
upon  a  tmail  whit ifti  Appearance  near  the  Planet, 
Wing  in  all  refpe&s  (ach  a  NcbuU  as  I  lately  del 
in  Philof.  TrAfijatl.  N°  347.  but  fmaller.    It  feemcd  to 
emit  from  its  upper  part  a  very  Ihort  kind  of  Radia- 
tion directed  towards  the  Eaft,  but  Northerly  withal ; 
which,  con  fid  en  ng  its  Situation,  was  nearly  towards  the 
Point  oppofite  to  the  Sun.   The  great  Light  of  the 
Moon,  then  very  near  it  and  alfo  near  the  Full,  hin- 
der d  this  PLtnomcto*  from  being  more  diitin&ly  feen; 
bur  its  Place,  ill  the  Heavens  was  fufliciently  afcertained 
from  the  Neighbourhood  of  Mars,  from  whom  it  was 
but  about  half  a  Degree  diftant  towards  the  South  weft, 
the  difference  of  Latitude  being  fomewhat  mote  than 
that  of  Longitude ;  and  Mars  being,  at  that  time  in  ? 
i7°-  3o'  wiih.30.  48'  South  Latitude*  I  concluded  the 
place  thereof  in  t         12'  with  40.  11/.  Lat.  South, 
or  thereabouts ;  the  which  may  yet  be  more  fecurely  de- 
termined by  help  of  two  fmail  fixt  Stars  I  found  near  it, 
the  more  northerly  of  which  (  judged  to  have  the  fame 
Latitude  with  it,  and  to  follow  ic  at  about  the  Diflance 
of  fix  Minutes;  the  other  Star  was  about  four  Minutes 
more  fouiherly  than  the  former,  and  about  me  Minute 
in  confequence  thereof ;  the  Angle  at 
was  a  little  obeufe,  as  of  about  100  , 
Diftance  of  our  NtlmU  from  it  fefqnidtttto „. 
of  the  two  Stars,  or  rather  a  little,  mo*e.r  Tbc  Reverend 
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inw.^^w.  this  Appearance  for  above  an  Hour,  viz. 
iotk  to  near  twelve,  and  wc  could*  not  be  deceivd 
as  to  its  Reality  ;  but  the  SlowneS  of  its  Motion  made 
*s  at  that  time  cooclndc;that  it  had  none,  and  that  it 
was  rather  a  tfcbmla  than  a  Comtt. 

However,  fufpecling  that  it  might  have  feme  Motion, 
I  attended  the  next  Night,  $m*  nth,  at  the  fame  Hours 
and  in  the  fame  Company,  when  with  fomc  Difficulty  by 
rcafon  of  the  Thicknefs  of  the  Air,  wc  found  the  two 
little-Stars,  but  the  NebnU  could  not  at  that  time  be  fecn, 
which  wc  then  imputed  to  the  want  of  a  clearer  Sky. 
But  on  Ssturdi,  June  15.  the  Moon  being  abfent  and . 
ibe  Air  perfectly  clear,  we  had  again  a  diftind*  View 
of  the  two  Stars,  with  an  entire  Evidence  that  there  re- 
mained noFootftcp  or  Sign  of  it,  in  the  place  where  wc 
had  firft  feca  this  Tbdnomenon,  which  we  therefore  now 
found  to  be  a  Comet,  and  that  being  tar  without  the 
Orb  of  the  Earth,  and  in  it  felf  a  very  fmaU  Body,  it 
appeared  only  like  a  little  Speck  of  a  Cloud,  fuch  as 
would  fcarce  have  been  difcerned  in  aft  ordinary  Tele-, 
fcope,  much  left  by  the  naked  Eye. 


IX*  An  Account  of  Hooks,  I-  Joannis  Pblcni  in  - 
Gymnafio  Patavino  Pfail-  Ord.  Prof.  &  Scient., 
Societatum'Regalium,  quae  Londini&  Bero- 
liriifutu,  Sodalis,  Th  Motu  Jqu*  mixta,  Ubii1 
;;  duo,       4'°.    Patayii  1717.  \ 

}   "  <* 

^HE  Subject  Jk*c  seated  of  not  having  hitherto 
fallen  undefL^eriConfideration  of  Mathematical 
^citgjr^  the  l^arqed  Aurfccc  U  obliged  to  make 
life  of  feveral Terms* which at?  either wholly  new,  on* 
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leaf*  are  apply'd  m  afcnfe  fomewbac  diflerent  fttmrtheir, 
common  Acceptation;  for  which  rcaioapile  begins  ivr* 

Work  with  a  Sett  of  Definitions  {1»>*«!  •  *« 

m$rtua,  or.  a  dead  Water,  is  that ,  whole  .-Surface 
being  every  where  equally  diftant  from  the  Ce#niim  gr+* 
vimn,  no  pare  of  it  can  defcend  any  lower,  withouc  for- 
cing fome  other  upward,  and  confeqacmly  the  Whok 
is  without  Motion.  *.  c        .  -a 

AqM  viva,  or  a  running  Water,  is  that  which  is  put 
into  motion  by  the  Preiliirc  of  the  Incumbent  Water 
and  whofc  Motion  is  oppofed  by  no  other  Water  Win*' 
in  its  way.  v  ° 

The  motion  of  a  running  Water  is  catM  ^/ 
flex,  or  the  flm pie  Motion. 

^  ^*I"*n5  WatCf  «  ving  over  tryc  Surface  of  a 
ctud  Wwoc,  do,  by  its  I'reOure  cprrimuftiowe  parr  of 
its  Motion  tarhe  dead  Water ;  the  compound  Motion 
with  which  die  whole  l<ody  of  the  Water  flows,  U 
called  mm  mix***,  or  the  mixt  Motion. 

if  a  Water  at  ditftrenc  Efcptbs  from  the  Surface  run 
with  different  Velocities  the  mean  Velocity  is  that,  which 

Quantity  of  Water. 

Next  follows  a  fhort  HiOory  of  thc  Original,  and 
Egrets  of  the"t>odrine  of  running  Waters,  rhe  fnveiK 
*jon  of  whkh  cur  Author  juftly  atferrs  to  thcXearned 
UftiMm,  and  defends  hem  again  ft  F^m/i,  who  has 
maintain  d  that  Gtfd^  fundamental  Proportion  of 
thc  Quantity  diichargea,  i>eing  uteris  paribus  in  pro- 
portion  to  the  Vcfocity;  was  fcnown^  and  pubficfcly 
taken  notice  of  before  him  by  Frotttikuu 

The  Aortic*  a  Bows  CtfleUm  to  have  been  miffa 
in  ^ewnining  the  ^locrty  oP Water  running  ou 


Three 
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uV1?*  a"  afrcr  CtW"'*  Book  came  our-  this 
M.ttake  was  correclcd  by  the  famous  TcrriuiZ  who 
was  the  firft  char  maintain*,  that  the  Velocity  of 1 ° 
Water  running  out  was  in  a  fubduplicatc  rJ,  Gf  the 
%b  DUt  gavc  no  Demonftration  of  it. 

*e  pl  P°riti0nr'  Li)  $  .°Uf  AUtl,0r'  Was  confirm*  by 
and  has  ilncc  been  demonftrared  by  Mr.  rm%M.  bv 

j\'n  fhlS  Phttt^m'*.  and         ^W//,  as  rc- 
pprred  by  fiermm  in  the  A**  Li?funfi>. 

>u  ^  f  *ay  not  •*  impfop«  ro  take  notice,  that 
the  Demonftrations  of  rholc  three  Learned  I'crfons  are 
all  grounded  upon  rhis  Suppofition,  that  the  Wafer 

lumn  of  Water  incumbent  upon  it,  which  may  cafiiy 
be  demonftrated  to  be  a  Miftakc.  Likcwife,  if  their 
Demonftrac.ons  be  juft,  it  will  follow,  that  the  S 
Drops  of  Water,  which  irtue  out  from  the  Hole,  muft 
run  w,th  the  fame  Velocity,  as  after  the  Water  has 
been  running  fome  time ;  the  Contrary  of  which  ao- 

PCaT5  K    »irUC  in  Faft      rhc  Experiments  of  the  & 
mous  Mr.  Mtrktte.  4 

The  Author  might  have  found  a  jtfftcr  Account  of 
this  matter  in  the  Writings  of  a  Great  Man.  whom  he 
cites  on  another  Occafion;  the  fecond  Edition  of  whole 

K  53  C°cmL?UtJ0mQn  time  beforc  H<"**»  Pub- 
lift  d  cither  of  thofc  Demonftrations.  and  had  been  fcen 

by  h.m,  as  appears  by  his  quoting  it  trerjuendy,  and 
m^tnomng  the  Difference  in  this  very  Particular  le- 
tween  the  firft  and  fecond  Edition. 

Out  Author  r;ocs  on  to  confider  the  fimple  Motion 
of  Water  running  out  by  a  ^cSion  perpendicular  to  the 

fiS&M^*   r°  0t  ?7RcccP^  mb  is  always 

Vril  t  3i-  Ith0  lf?c  ,Hci^c-  He  fllc^.  that  the 
Velocities,  with  which  the  Water  iffues  out  at  different 

Depths, 
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Depths,  being  as  the  Roots  of  thofe  retpedive  Depth?, 
may  be  represented  by  the  Ordinate;  of  a  PdrabcU, 
w  hole  Axis  reprcfent?  the  entire  Depth,  of  ihe  Water. 
Contequcntry,  fince  the  Quantitie>  of  Water,  running 
out  at  different  Depths,  arc  as  thofe  Velocities,  they 
likcwilcmay.be  rcpielentcd  by  the  lame  Ordinates,  and 
the  Quantity  of  Water  difchargd  from  the  .whole  Se- 
ction, will  be  represented  by  the  Parabolick  Space;  and 
the  mean  Velocity  by 'that 'fame  Space  divided  by  the 

The  Times,  being  as  the  Quantities  of  Water  dis- 
charged ,  may  be  reprefentci  in,  the  fame  manner  as 
thofe  Quantities- 

Hence  he  derives  his  general  Theorem,  That  the  Quan- 
tities of  Water  difebarged,  arc  in  a  ratio  compounded 
of  the  felquiplicate  ratio  of  the  Depths  of  the  Water,  the 
ratio  of  the  Hreadths  of  the  Section,  and  of  that  of  the 
times  of  the  Efflux. 

The  Author  proceeds  now  to  the  mixt  Motion  of 
Water ;  in  order  to  difcover  the  Nature  of  which  he 
has  made  fomc  curious  Experiments,  after  the  following 
manner  s 

A  large  cylindrical  Veflel.  with  a  perpendicular  Se- 
ction through  the  fide  of  it,  was  placed  upright  in  a 
dead  Water ;  Co  that  the  bottom  of  the  Veflel  was  a  con- 
fiderable  Depth  below  the  Surface  of  the  Water  ;  and 
the  Veflel  was  kept  immovable  in  this  fituarion. 

Above  this  waVfixt  another  Veflel,  full  of  Water* 
whofe  Bottom  was  pierced  with  1 6  Holes,  exactly  round, 
and  of  the  fame  Bore*  and  lb  order  d,  as  to  be  open  d9 
or  ft  opt  at  plea  fu  re.  The  Water  in  this  Veflel  was  al- 
ways kept  at  the  fame  Height,  by  means  of  a  third 
VctfeJ,  which  fupply'd  the  Water,  as  fall  as  it  ran  our 
at  the  round  Holes  in  the  Bottom ;  and  a  large  Aper- 
ture, in  the  fide  of  the  fecond  Veflel  near  the  Top, 

'••'I*  3*     : •  ■  j    *  .  *  i  i .  •  ♦  .        .  •  •!   •■  w •  j 

w  JO:.  .1 
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.prevetired1  tBe  Warer  'in  k  'ftdm  exceeding  the  due 
Bcight^  *T<pmkk  th^'ForW  of  Hkt/  Water  rdnriWg  in- 
WtH<5  Swtf^wWmtfft  VKfciiS titty  were  each  atf  them 
divided*  by  a  Board ,  placed  perpendicular ,  but'  hot 
reaching  the  Bottom,  which  feparated  the  Fart  where 
the  Water  came  in,  from  that  where  it  went  out. 

The  Aftxrrttus  -bzxng  trW*  ftxt;  three-  Qf[  thfc  rdiimi 
Holes  in  thfe  Bottom  of  the  fecond  Veflel f  1  Were 1  drt- 
ftopt,  to  let  the  Water-run  into  tbe  lower  Veflel;  Where 
not  running  out  at  the.  Section  in  the  fi£e,  Jo  faft  as  it 
cam*  iiv'Trom  above,  it  roXcP'lb  a  ctonfidcftfW^'«eiglft 
above  the  Surface  of  the  d^''W^«fV%ft^wlf<eii,A  tbe 
Efflux*  of  th'e  Wateif  becoming  e<joal  td  &ie  Mux,  ic 
rofe  no  higher;  •>  V  1  "  •  •  .r4»2fl.:»i? 

In  other  Try a!s  tht  Wa&r  bfcm^  fQrTer'd  to  rtifl  from  ^ 
frotrf^,  It, -and  i^'of  i^h^routHJ'THble^^he  W*i&  rofe 
fucc^nriv^y5to- greater  Hciferi^/'tfefore-  thc^  SfctRida  drf . 
charged  it  as  fait,  as  it  came- in.     -  :  s-i'-z&sis'9  *u: 
The  Experiment  oeing  repealed  with  opdnlrtg  other 
Numbers  of  the  round  Holes,  with  Se^iow^Df 'tfifTe* 
tent '^Breidtfer  aiid'Jfit  different  BfeprM  df  the  dead-  <Vra 
ter,  the  Several  Heights.- to  which  the  Water  rofe  in  the 
"VfeTle1,  wigfe  cardfiilly  oWerv'd  and  fet  down.  ' 
:  ^  Othfer  Experiments  wfcre  made  by  placing  the  lower 
jVeflcl  oh  dry 'Ground ,:  arid  the  feveral  Heights  to  which 
*he  Wat^.ft^tn  rfie  Veflel,  according  as  different  Qua*- 
titles  wrere  fufFer'd  to  run  in,  were  likewile  obferv'd, 
and  found  agreeable  to  the  Heights  deduced  by  Calcu- 
lation from  thi  general  Theorem  abovfc-mentiond,  con- 
cerning the  fimpic  Motion  of  Water.  "  ' 

The  Learned  Author  comes  now  to  apply  thefe  Ex* 
periments,  in  order  ,  to  difcofer  the  Theory  of  mixe 
motion,  to  which  end  he  lays  down  thefe  two  Hy- 

potheles;  Li 

»••/•»  •       •        ■  •  t 

,  v.  li  .       ♦  -  •• 

A  a  a  a  a  a  Tvfa, 


C  A 

Tirft,  he  fuppofes,  that  the  Velocity  of  rife  running 
Water  is  every  where  in  a  fubdu  plicate  r*th  of  the 
Depth,  and  confequently  the  Quantities  difcharged  may 
be  rcprefented  by  the  Parabolick  Spaces,  juft  as  in  the 
cafe  of  the  Ample  Motion  of  Water. 

Secondly,  that  the  Velocity  of  the  dead  Water,  fcths 
fame  at  all  Depths,  and  equal  to  the  greateft  Velocity 
of  the  running  Water.  Wherefore  the  Quantity  of  dead 
Water  difcharged  may  be  reprefented  by  a  Re#angier 
whofe  Height  reprefents  the  Depth  of  the  (tag nam  Wa- 
ter, and  whofe  Bafc  is  the  greateft  Ordinate  of  the  i a* 
rabolicfc  Space  abovementioned.  ^  « 

Haying  thus  contrived  a  way  of  reprefenting  the 
.  Quantities  of  Water  difcharged  by  the  mixt  Motion* 
as  had  been  done  before  for  the  Ample  Motion  of  Wa- 
«rf  ^ur  Author  obferves  that  the  Velocities  of  the  Wal- 
ter ifluing  out  at ,  different  Depths,  and  confequcntly 
the  Parabolick  Spaces  reprefenting  the  Quantities  of  Wa- 
ter expended^  muft  ho  left  in  the  mixt,  than  in  the 
fimpk  Motion.  .  s  WnSft 

In  order  therefore  to  find  a  general  Rule  for  deter* 
mining  the  Proportion  between  the  Parabolick  Spaces, 
which  reprefent  the  Quantities  difcharged  by  the  mixt 
and  fimple  Motion,  or  between- the  Parameters  of  thofe 
FaraboUs,  he  draws  fome  Observations  from  the  foregoing 
Experiments,  by  the  help  of  which  he  hopes  fuch  a^ 
Rule  may  be  found  out. 

Ffrfi,  he  obferves  that,  if  the  Depth  of  the  running 
Water  continue,  unchanged,  a  greater  Depth  of  dead 
Water  requires  a  lefs  Parameter. 

Secondly,  Thar  this  Parameter  does  not  decreafe  in 
(b  great  a  Proportion,  as  the  Depth  of  the  Water  ia- 
«ea  fes 

Thirdly  That,  if  the  Depth  of  the  dead  Water  de» 
create,  or  the  Depth  of  the  running.  Water  increafe  in 

fuch 
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fuch  manner,  that  the  latter  bccowes  infinitely  great  it> 
proportion  to  the  former,  then  the  Parameter  of  rhe 
mixt  Motion  mud  become  equal  to  chat  of  the  Ample' 
Motion. 

Fmrtblji  Thatj  if  the  Depth  of  the  dead  Watar  be- 
come infinitely  great  in  companion  of  the  Depth  of  die 
running  Water <  the  Parameter  of  the  mixc  Motion  va- 
niihes,  or  becomes  equal  to  nothing. 

The  Ru4c,  therefore,  which  is  to  be  found,  ought 
to  agree  with  all  thefc  Obfervations,  and  befidcs  mud 
produce  the  fame  Quantities  of  Water  by  Calculation* 
as  werefcond  by  Experiment  to  anfwer  to  the  fcverat 
Depths  of  running  and  dead  Water*  in  the  above  merr- 
tion'd  Ttyals. 

Upon  this  Foundation  the  Learned  Author  proceeds, 
in  a  tentative  Method,  to  rind  bis  Rule,  and  having 
difcover  d  w»  he-  ftewa  by  Calculation,  that  it  anfwers 
all  the  Conditions  before  requirU 

This  Rule  is  expreft  in  a  pretty  high  Equation,  which, 
betides  other  Operations,  requites  the  extracting  the 
Root  of  the  fixth '  Power. 

From  this  Equation  is  derived  another,  (erving  to 
find  either  the  Quantity  of  Water  difcharg'd,  the  Depth 
of  the  running,  or  that  of  the  dead  Water,  the  other 
two  of  them  being  given  ?  as  likewife  a  third  Equation, 
to  find  the  mean  Velocity. 

Our  Author  goes  on  to  (hew  the  LUefulnefs  and  Ne» 
ceffity  of  confidering  the  Doctrine  of  mixt  Motion,  in 
all  Queftsons  relating  to  theCourfe  of  Rivers,  the  Quan- 
tities of  Water  which  they  difcharge,  the  enlarging  or 
narrowing  their  Outlets,  the  fcouring  and  deepening 
their  Channels*  and  the  Motion  of  the  Tides  in  Har- 
bours. Thefe  he  illuftrates  by  fcveral  Deductions  from 
the  Equations  above  mentioned  ;  to  render  which  of  grea- 
ter Evidencey  it  were  to  be  wiffit,  that  thofe  Equations 

A  a  a  a  a  a  %  were 


were*  builctBr>0n:  a  okwc : ib lid  Fba  ndation  thania,  ceo* 
W\st\Cakfehtt  fhdsriiat'.  Akloyrance"  had. been  made  for- 
the  Velocity.  impiteflyiirjQn!  die  preeddingn  Water' in  4ti* 
vers,  by  the  imfetm  of  that  which  follows,  which  is 
omitttd  by  ihej  Aiiihbr  in  his  Theory,  both  of  mixt 
and;  fimple  Motion, o  :  ■!      :  > 

..In  che>Sfcond  Hooky  tbis>  Learned  Writer  'propofes 
the  State  of  the  La%u»a  of  Vtnltti  as  a  proper  Exam- 
ple, to  demonftrjitc.tbe  Ufefulnqfs  of  his . new  Theory. 
He  confider*  very  minutcty  the  feveral  Gaules  of choak-* 
ing,np  the:  L*g4rt*,  examins  the  Methods  propofed  by 
Various  A«ho/s  for  fcoucing  aad  keeping  it  dear,  fome 
of  which  he  rcje&  as  -impracticable  on  account  of  the 
Expence,  others  as  ufelefe,  or  prejudicial;  and  kftly  de- 
livery his  owtl  Opinion,.  7 

The.  principal  Caiffefc,  ^which  he  a/fignS,  cof -filling ;up 
the  Lagunt,  ate  the  Rivers  runriing  into  it,  and  the  Sea. 

The  Rivers,  which  enter  it, arifmg-tstit  <of  the  Alp, 
and  running  down  with  great  Rapidity,  earry  with  them, 
cfpecially  after  Rains,  great  Quantities  off  Sail,*  which  is 
eafily  (ufpended  in  the  water,  fo  long  as  ttac  tSwtftnefs 
of  Motion  continues.  _  But  when  they  come  into  the 
L.*gunst  the  Water,  upon  extending  it  {elf  over  chat  vaft 
Surface,  loofes  almoft  all  its  Velocity*  and  continent* 
ly  the  Soil  and  Filth,  which  befote  it  carry  d  with  it, 
fubfid  es  in  great  Quantities  to  the  Bottom. 

The  Remedy  our  Author  prq poles  for  this  Incon- 
venience, is  either  wholly  to  divert  the  Courfe>of  the 
Rivers  and  carry  them,  by  another  Way,  dire&ly  in* 
to  the  Sea;  or  at  leaft,  to  fecure  their  Outlets  with 
Sluices,  (b  as  to  fuffer  them  to  pals  into  the  LAguna, 
when  their  Waters  are  clear  ;  but  after  great  Rains,,  when 
they  run  foul  and  turbid  to  flop  their  Railage  that 
way,  and  lec  them  out  by  the  other  Channel  into  the 
oca* 

The 
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Tijcjecond.  principal  Caufe  of  cboaking  -up  the  U 
Suns%  ^  the.ica^^  Concerning  which  our  Author  ob-  , 
icrves,  that  the  lidc  of  Hood  lets  into  the  Lacuna  from 
along  the  Coaft  of  Ijhia  and  /'>/*//',  where  it  is  per- 
petually wafliing  away  rhe  Land  in  great  Quantities* 
with  which,  and  the  ^rand  which  it  ra,i(cs  upon  high  . 
Winds  in  the  Shallows' near  the  Shore,  it  jenters  the 
Lagnna  excedingly  turbid  and  foul ;  cfpccially,  when 
the  Wind  blows  hard  at  South-.Eaft,  at  which  times 
the'  Tide  of  Hood  ^s  (byeral.  Hours  longer  thayi0t.hc 
Ebb.    This  occafions  very  high  Tides  in  the  Eaguna, 
and  a  great  part  of  the  Water,  which  enters  by  the  Flood, 
not  being  carry  d  our  by  the  firbfequcnr  Ebb,  has  the  * 
more  time  to  dilcharge  its  Soil  and  -Sand  in  the  Lag una. 

This  is  an  Enemy  very  hardao  .dcal  witb,\  however 
our  Author  propofes  fome  Works  of  ftfong  Piles,  and 
large  Stones  thrown  in  between  them,  to  be  carried 
direclly  forward  into  the  Sea,  in  order  to  break  th« 
Violence  of  the  Waves,  and  prevent  their  wafliing  and 
carrying  away  the  Land.  '  » 

He  (eems  likewife  to  favour  a  Propofal  made  by  the° 
late* famous  Gugldmini,  and  fome  others,  to  let  the  Tide 
enter  the  Lacuna  by  more  PafTages  than  it  is  to  go  out 
at,  in  order  to  make  it  run  out  with  a  greater  Velocity,, 
and  thereby  fcour  and  deepen  the  Channels.  I3ut  he 
thinks  this  Contrivance  will  fcarcely  perform  all  that 
is  expe&ed  from  ir;  befides  that,  it  will  be  attended 
with  great  Difficulties  in  making  Wrorks,  and  Flood- 
gate*; of  a  fufficient  Strength,  to  refill  the  Violence  of 
the  Waters.  1 

He  occafionally  combats  the  Opinion  of  Gtiglielmmi9 
and  molt  other  Mathematicians  uho  have  thought  up- 
on the  Subject,   that  in  oidcr  to  giva  a  greater  Velo- 
city to  the  Water  of  a  River,  thercbv  to  fcoun  and  1 
cleanfe  the  Channel,  it  is  proper  to  make  the  Outlet 

narrower. 


narrower.  This  our  Author  maintains  to  be  oftncr 
falfe,  than  true,  and  endeavours  to  (hew  from  his 
Theorem  above- mention'd ,  that  making  the  Outlet 
narrower,  will  frequently  caufe  the  mean  Velocity  of  the 
Waters  to  become  left  than  it  was  before*  But  whe- 
ther a  Proposition  of  fuch  Confequence,  and  fecmingty 
fo  well  iupported  by  Reaion  and  Experience,  ought 
to  be  condcmtul  upon  the  Authority  of  a  Theorem, 
founded  only  upon  a  tentative  Calculation,  mud  be 
left  to  the  Judgment  of  the  Learned. 

1**1*.  '  .» 

,  -  ' ,  • '  ,       <  -  f 

IL  Apollonii  Pcrgati  Conitofum  Libr't  OEIq>  <f  Sc- 
rcni  Aotiflcnfis  At  Seftione  Cylindri  C<mi  Ltbri 
duo:    FoL        B  Tbeatro  Oxon.  1 7  i  ©.  ' 

THE  worthy  Curators  of  the  Gxfird  PrefV  having 
obliged  the  PubHck  with  a  very  elegant  Edition  of 
the  Works  of  jC*r*»-Z*t#*4,  were  pteas'd  far* 

ther  to  proceed  in  the  laudable  Intention  of?  gifiog  thoreft 
of  the  ancient  Greek  Mtitjtcm&tUiAtiy  in  the  famo  beaiuiful 
Form  In  this  Deiign  they  were  chiefly  animated  by  the 
late  learned  and  beneficent  Dean  of  thrift  Church,  Dr.  Henry 
Aldridge,  who  pitching  upon  Apllonius,  as  mod  proper  to 
fucceed  Euclid,  engaged  the  two  Savtlian  Profeflors  to  take 
upon  them  the  Gare  and  Pains  of  the  Edition ;  Dr.  DavU 
Gregory  promifing  his  Afliftance  as  to  the  ftrft  Four  Books, 
which  are  (tall  extant  in  Greek  r  and  Dr.  EJm.  Ha  Hey  under- 
taking to  rranflate  the  Fifth,  Sixth,  and  Seventh  Books  out 
of  Arabick  (  in  which  Language  they  were  only  to  be 
found  )  and  to  endeavour  to  refrore  the  Eighth,  long  fince 
wholly  loft.  But  Dr. Gregory  foon  after  dying,  the  Care 
of  the  Whole  devolved  on  Dr.  Hallty,  who  hath  fpared  no 
Pains  to  render  the  Work  complete. 

He  hr  mVPreface  tells  us  what  Helps  he  had  to  perfe& 
the  Text,  That  he  had  the  ofe  of  two  Greek  AtSS.  of  the 
tirft  Four  Books,  one  of  which  was  Sir  Henry  Sairii's,  and 
is  in  the  Sjviih*  Study  at  Oxford,  the  other  is  now  in  the 
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Royal  Society's  M*fe*m,  having  been  lately  prefented  them 
-  by  that  skilful  Mathematician  Mr.  William  Jones  t  F.  R.S. 
That  he  had  only  one  Manufcript  of  Eutocius*  Commen- 
tary, out  of  the  Bodlej  Library  ;  and  two  Greek  Copies,  from 
the  SaviHan  Study,  of  Pappus's  Col  led  ions,  out  of  whofe 
7th  Book  he  took  the  Lemmata,  which  ferve  as  a  Comment 
on  the  more  difficult  Places  of  his  Author ;  and  that  he  was 
forced  to  revife  and  correct  the  Mi (Uke$  and  Improprieties 
of  the  Latin  Tranflation  of  Commandite, 

As  to  the  latter  Books,  which  were  only  in  Arabiek,  he 
informs  us,  that  he  made  ufe  of  the  BodUj  Tranfcript  of 
a  Manufcript  that  is  at  Ley  Jem,  which  it  felf  is  a  late  Co- 
py  of  that  ancient  Arabiek  Book  of  the  Comchs,  heretofore 
GoUn/s,  but  lince  purchafed  by  that  great  Patron  of  Uni- 
versal Learning,  Nareiffns  late  Primate  of  Ireland,  who  was 
pteafed  to  favour  him  fo  far  as  to  fend  over  into  England 
this  Original  Book  whereby  he  not  only  amended  federal 
Faults  committed  by  the  Copyifts  in  a  double  Tranfcrip- 
txon,  but  was  alfo  a  flu  red  that  this  Arabiek  Book  was  a  ver- 
bal Tranflation  from  the  Greek ;  the  fame  Schemes  markt 
with  the  fame  Letters,  and  the  whole  Context  being  the 
fame  ia  the  firft  four  Books  of  it,  as  in  the  Greek  ApoBo- 
nims.  This  valuable  Manufcript,  with  about  800  otners, 
Oriental  and  Greek,  has  fince,  by  the  Donation  of  that  molt 
venerable  Prelate,  made  a  noble  AcceflSon  to  the  BtMey  Li- 
brary* wherein  it  is  now  depofited.  It  appears  by  an  Epi- 
graph* at  the  end,  to  have  been  written  in  the  Year  of 
Chrift  1  ;©;.  and  to  have  been  a  Copy  of  a  Tranflation  of 
the  ConiCks,  made  fome  Ages  before  by  Tbebit  Ben  Corah, 
but  then  newly  revifed  by  that  famous  Verfiau  Mathemati- 
cian Nafir-eddm,  who  flourifh'd  about  the  middle  of  our 
thirteenth -Century. 

Befides  this,  the  Editor  tefls  us,  that  on-occafton  he 
confulted  another  Arabiek  Manufcript  (  heretofore  Raviut's ) 
of  great  Antiquity,  being  an  Epitome  of  the  fame  Books  by 
Abdolmelec  of  Sebiraz,  every  where  agreeing  in  the  Order 
and  Argument  with  the  former,  but  abridg'd.  So  that  ha- 
ving had  thefe  Helps,  he  is  in  hopes  that  he  has  fo  far  re- 
trieved thofe  Three  Books  of  ApolUn'mt,  that  the  Lofs  of  the 
Grttk  Text  may  henceforth  be  left  lamented. 

The 


* 

The  Etehch<!R|<^  intfie 
Gjf f^^oprotkwi^  i?tfore  tbs  Traduction  <  >{ 'them  into 

•  lAw^Wr Tb*b*t>i  tBut  it  ojvicig  b<*sn>  pWw^U  :  tlakitrrtiyfrc 
.  wa6  a  [v-ry  ;n^ar  relation  between  the  Arguments  ot  tno 

Vlitlr  an4;  ,VUUh  Books,  for  that  the,  torn*  Ijmmat*  of 
3 Pappus  were  .corn man  to  them  both,  which  are  different  to 
.  all  die  reiV,  it  Teemed  tfiat  the  Tbeortn%$ta  Dtvrifcta  of  the 
2  VlltftBook  were  ddigned  to  determine  the. Limit!  of  the 
'  VrobUmaia  Di  -ri/wfa?  of -tfee .VWfh  i *nd  rJlQfefctfeTuppo. 
.  fin^  w^c  thole  ^oi)Iern%Wgbt  have,  bea.Qi  Wul.xheirXDrrieif 
j  from  that  of  the  fa  &  Theorems,  CM.  /^tfJia^iniXXXU* 
.  J\opojjij^as  giyjedithci^JM^^od  ^rf^MlpCcthooi,  vaftec 
^<b¥#°ApMhe.  ArwjiejKs;!  «vAry^^6LCpUawiag  ^e 
.  Sms\Q(r<Wt9*ffis*o  ^c.fowii  .ift.hjs.VIUhrP^.  .  XW*ie 
;  Cjjl\s  yjniecrumt  :LHer  Qtfav/4t  riftUktn^;/^  nd  •  rftfjj.  jftry  c  i  ike 
;  tu:nM  \ilL  fucUjirne  asjtfee  Original  Eighth  Rook  come  do 

•  Be^nj'e^  jtiie  &r£pif$;of  crve^biof^k^4bmh^rbjoirfd 

^tyjuch  -was  never,  before  tifljnint,,:  This  \yashprocuri&Lfcyr 
the  above  laid  Reverend  bean  $  Ckri/ld^rfk,        Aid  ;cbt 

ISttJji  cojiyed  :.v?9%  rof:  ? hjee>  jM^Ujfci >p ,  3  ejtfajuiia.  the 
^n^s^ibrafj^  far*,  ^4h3r2^'^^t4UgzM#&AoM- 
Goodnei*;  and.  Qenerpfi'cy)/f^e-)v  confmimicateTi  lor  (he 

.  ufe  of  the  Publick.  ,To  this .  alfo  is  added  the  tatm 
Translation  of  Commandine,  which  in  many  Cafes  needed 

•  CalUgatipa.  j         j  ^  .„„        . '   ^     t  jb 
.     As  to'.the  Aot)19rs  tbwftlves  little jneetjs  be  faid,  they 

•  having,  flood  the7TeIt  of  fo  many  Ages,  and  bcon>  highly 
valued  by  the  Learned  in  all  Times,  efpecially  the  Conicks, 

.  juftiy  cfteemed  a  Mafterpiej:e  in_  the  Geometry  of  t{ie  An- 
cienis:  So  that  it  may  feem  it.  mge,  that  a  Book  fo  ex- 
celling in  its  jtind,,  mould  ^not  till  now  have  been  printed 
/  in  ks  native  Greek)  *  Tongue  fo  peculiarly  adapted  to Mache- 
matical  Pui  poles.    But  this  prefent  Edition  may  make,  am- 
ple Amends,  the  Paper  and  the  Elegance  and  Con  ectneiSjcrf" 
.  the  Print  being  remarkable.   The  Book  rs  now  to  be  hajd  of 
Mr.  Ckriftefher  Battman  'm  Faterncfier  Row,  London. 

;  ■  :  !  1  

Printed  for  W.  and  J.  Innys,  at  the  Princes  Arms  * 
in  St.  Paul's  Church-yard.  1718. 
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IV.  ^»  Account  of  the  Sinking  of  three  Oaks  info 
ffc  Grounds  at  Manington  in  the  County  of  Nor- 
folk. Communicated  by  Peter  Le  Neve,  E[q$ 
Korroy  IQng  at  Arms}  and  Fellow  of  the-  Roy* 
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V  Conftderations  on  the  Change  of  the  Latitudes 
of  jome  of  the  principal  fixt  Stars.  By  Edmund 
Halley,  R.S.  Sec. 

TT  Aving  Qf  late  had  occafion  to  cxwipc  (he  quan- 
I  I  tity  of  the  Prcccflioii  of  the  £a^nod*ia}  Points, 
I  took  the  pains  to  compare  the  Declinations  of  the  fixt 
Stars  deliveted  by  Fiolpinyi  in  the  ^d  Chapter  of  the  7th 
Book  of  his  Almtg.  as  obferved  by  Timochar is  ancj Ari~ 
ftjUus  near  300  Yeart  before  Chrlft,  and  by  ffipparthfs 
about  170  Years  after  them,  that  is  about  13a  Years 
before  Chrift,  with ,  wjiat  we  now  find :  and  by  the  re* 
fult  of  very  - many  Calculations,   I  concluded  that  the 
fixt  Stars5  fn  i«oo  Years  were  advatic&d  fomewhat  more 
than  is  degrees  in  Longitude,  or  that  the  Preceffion  is 
fomewhac  more  than  $ 6*  per  urn  But  that  with  fo  much 
uncertainty,  by  reafon  of  tlje  impend*  Obfervations  of 
the  Ancients,  that  I  havecnofen  in  my  Tables  to  adhere 
to  the  even,  proportion  of  five  Minutes  in  fix  Yeats, 
tfhich  from  other  Principles  we  are  aflured  is  very  near 
the  Truth.  But  while  I  was  upon  this  'Enquiry,  I  was 
furprizedt*  fad [  the  Latitudes  of  three  of  tbc  principal 
Stars  in  Heaven  directly  to  contradict  the  fuppofed  great- 
er  Obtiqait)  of  the  Ecliptick,  which  fcems  confirmed  by 
tbe  Latitudes  of  mod  of  the  red ;  they  being  fet  down 
in  the  old  Catalogue,  as  if  the  Plain  of  tbe  Earths  Orb 
had  changed  its  Situation,  among  the  fixt  Stars,  about 
20'  fince  the  time  of  Hipfarchus.    Particularly  all  tbe 
Stars  in  Gemini  are  put  down,  thofe  to  the  Northnard of 
the  Ecliptick,  with  fo  much  lefs  Latitude  than  we  find, 
and  thofe  to  the  Stuthwdrd  wkh  fo  much  more  SwtMh 

Lat> 
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Latitude.  Yet  the  three  Stars  Pajilicium  or  the  Bulls 
Eye,  Sirius  and  Ar&uriu  do  contradict  this  Rule  di^ 
redly:  for  by  it,  Palilicium  being  in  the  days  of  Hip* 
pare  bus  in  about  io  gr.  of  Taurus  ought  to  be  about  15* 
Mia.  more  Southerly  than  at  preTent  and  Sirius  being 
then  in  about  15  of  Gemini  ought  to  be  aoMin.  more 
Southerly  than  now ;  yet  e  centra  t'tolomj  places  the  flrft 
20  Min.  and  the  other  %i  more  Northerly  in  Latitude 
than  we  now  find  them*  Nor  arc  thefc  errors  of  Tran- 
fcription,  but  arc  proved  to  be  righc  by  the  declinations 
of  them  let  down  by  Ptolemy,  a  •  obferved  by  Timocharis, 
Hiffparchus  and  himfel*,  which  (hew  that  thole  Latitudes 
are  the  fame  as  thofe  Authors  intended.  As  to  irtfurus, 
he  is  too  near  the  Equinoctial  Colure,  to  argue  from 
him  concerning  the  change  of  the  Obliquity  of  the 
Ecliptick,  but  Ptelomy  gives  him  33'  more  tfcrth  Lati- 
tude than  he  now  ha3 ;  and  that  greater  Latitude  is  like- 
wife  confirmed  by  the  Declinations  delivered  by  the  a- 
bovefaid  Obftrvers.  So  then  all  thefc  three  Stars  are 
found  to  be  above  half  a  degree  more  Southerly  at  this 
rime  than  the  Antients  reckoned  them.  When  on  the 
contrary  at  the  feme  time  the  bright  Shoulder  of  Orion 
has  in  Ptolemy  a  I  mod  a  degree  more  Southerly  Latitude 
than  at  prefent.  What  (hall  we  fay  then>  It  is  icarce 
credible  that  the  Antients  could  be  deceived  info  plain? 
a  matter,  three  Obfervers  confirming  each  other.  Again 
thefe  Stars  being  the  mod  confpicuous  in  Heaven,  are  in 
all  probability  the  neared  to  the  Earth,  and  if  they  have 
any  particular  Motion  of  their  own,  it  is  mod  likely 
to  be  perceived  in  them,  which  in  fo  long  a  time  as  1 800 
Years  may  fhew  it  felf  by  the  alteration  of  their  places; 
•though  it  be  utterly  imperceptible  in  thefpacc  of  a  Tin- 
gle C  entury  of  Years.  Yet  as  to  Sirius  it  may  be  obfer- 
ved that  Tycho  Brahe  makes  him  x  Min.  more  Northerly 
than  we  now  find  him,  whereas  he  ought  to  be  above  as 

much 
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much  more  Soathtrly  from  his  Ecliptick,  (whofe  Obliqui- 
ty he  makes  2  \  greater  than  we  elleem  it  at  prefent)  di- 
ffering in  the  whole  4  f  Min  One  half  of  this  difference 
may  perhaps  beexcufed,  if  rcfra&ion  were  not  allowed 
in  this  (  ale  by  Tyebe;  yet  two  Minutes,  in  fuch  a  Star 
as  Sir /us.  is  fomewhat  too  much  for  him  to  be  mtfta- 
ken 

"  But  a  further  and  more  evident  proof  of  this  change 
is  drawn  from  the  Obfcrvation  of  the  application  of 
the  Moon  to  Paldicium  Anno  Christ  509  Mart.  Ii*. 
When  in  the  beginning  of  the  Night  the  Moon  was 
fecn  to  follow  that  Star  very  near,  a,nd  f  emed  to  have 
Eclipfcd  it.  f«f/3att£  yap  6  aVp  tif  «^  iiw  h^lofjiUy 
ini  uup(rt>  m&fpep&af  iQ  ^B^eoito-fJAvb  (*ip*(.  i.e.  SteSd 
appoftU  erat  putt  pgr  qudm  lif  cabdtur  limhus  L*n*  illumi- 
njtHSy  as  Bulitaldus,  10  whom  we  arc  beholden  for  this. 
Anticnt  Obfcrvation  has  tranflated  it.  Now  from  the 
undoubted  principles  of  Aftronomy,  it  was  impofliblc 
for  this  to  be  true  at  &ih  n$%  or  near  it,  unlets  the 
Latirude  of  Faltlicium  were  much  lefs  than  we  at  this 
time  rind  it.    Fide  BnilUldi  Aftr.  Fbilohica,  fjg 

This  Argument  fecms  not  unworthy  of  the  Boyal  So- 
ciety* Confideracion,  to  whom  1  huroHjy  offer  the  plain 
Fa3as  I  find  it,  and  would  be  glad  to  have  their  Opi- 
nion. 

Put  whether  it  were  really  true  that  the  Obliquity  of 
rhc  Ecliprick  was,  in  the  time  of  Hipparchus  and  Ptole- 
my, really  n  Min  greater  than  now,  may  well  be  que- 
ftioned;  fince  Paprus  AkxAndrivm,  who  lived  buc  about 
200  Years  after  PtoUmj,  makes  it  the  very  fame  that 
we  do.    me  Feppi  Collctl.  Lib.  VI.  Prep.  3^ 

II.  An 
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D.  An  Account  of  fome  Experiments  fhown  before 
the  Royal  Society  -y  with  an  enquiry  into  t\>e 
canfe  of  the  Atfcent  and  Sufpenfion  ofWater  in 
Capillary  Tubes.  By  James  Jurin,  Af.D.  and 
R.  Soc.  S. 

SOme  Days  ago  a  Method  /was  propofed  to  me  by 
an  ingenious  Friend,  for  making  a  perpetual  Mo- 
tion, which  feem'd  (b  plaufible,  and  indeed  fo  eafily 
demonftrablefrom  an  Observation  of  the  late  Mr.,/rV/r£x- 
bec,  (aid  toibc  grounded,  upon  Experiment*  that,  tho' 
1  am  far.  from  haying:  any  Opinion  of  attempts  of  chi* 
Nature,  yet*  I  confefs,  I  could  not  fee  why -it  (houid 
not  Succeed.  Upan  tryal  indeed  I  found  myself  dhap- 
pointed.  But  as  fearches  after  things  impofliblc  in 
chemfelvcs  iarc  frequently  ;obfetvU  to  ;produce  other 
difcovectts.  .unexpected,  by  the  In  venter;  fo  this  Pro- 
pofal  has  given  occafion  not  only  to  redify  fome  mi* 
tiakes  into  which  we  had  been  led,  by  that  ingenious 
and  ufeful  Member  of  the  Royal  Society  above  named, 
but  like  wife  to  detect  the  re*l  Principle,  by  which 
Water  is  rais'd  and  fufpended  in  Capillary * Tubes, 
above  the  Level.  ,  . 

My  Friend's  Propefal  n>as  as  fclUws. 
Fig  i.  Leti42?C.bea  capillary  Siphon;  eornposd 
of  two  Legs  A  Bt  B  C,  unequal  both  in  length  .  and 
Diameter  5  whofe  longer  and  narrower  Leg  A  B  ha-, 
ving  its  orifice  A  immerft  in  Water,  the  Water  Will 
rife  above  the  Level,  till  it  fills  the  whole  Tube  A  B9- 
and  will  then  continue  (ufpended.  If  rhe  wider  and 
lhottcr  Leg  B  C,  be  in  like  manner  immerft,  the  Water 

Bbbbbb  will 
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will  only  rife  to  fomc  height  as  FC,  lefs  than  the  entire 
height  of  the  Tube  SC. 

This  Siphon  being  fill'd  with  Water,  and  the  Orifice 
jffiink  below  the  Surface  of  the  Water  DE,  my  Friend 
reafoMs  thins. 

» vSince  the  two  Colurrtns  of  Water  AB  and  FC,  by 
the  Supposition,  will  be  fufpended  by  fomePower  acting 
within  the  Tubes  they  are  conrain'd  in,  they  cannot  de- 
termine the  Water  to  move  one  way,  or  the  other.  'but 
the  Column  B  Ft  having  nothing  to  fupport  it,  rauft 
defcerid,  and  caufe  tl*  Water  to  run  oat  at  C. '  Then 
the  preflure  of  the  Atmofphere  driving  the  Water  4ipM 
Ward  thtough  the  Orifice  A,  to  fupply  the  Vacuity, 
which  would  otherwife  be  left  in  the  upper  part  of  the 
•jTube  BCy  this  mtift  neeeflarily  produce  perpetual 
Motion,  ftnee  ihe  Water  tens  int,o  the  faukc  Vcflfcl, 
out  of  which  it  ri(es.  But  the  Fallacy  of  this  reaibnmg 
appears  upon  making  the  Experiment. 

Exf.i*  For  the  Water,  inftead  of  running  out  ac 
the  Orifice  C,  rifes  upward  towards:  Fr  and  running  all 
out  of  the  Leg  B  C,  remains,  fufpended  in  the  other 
Leg  to  the  height  A  B. 

Exf.  x.  The  fame  thing  fucceeds  upon  taking  the 
Siphon  out  of  the  Water,  into  which  its  lower  Orifice 
A  had  been  immcrft,  the  Water  then  frlling  in  drops 
out  of  the  Orifice  A,  and  (landing  at  laft  at  the  height 
AB.  But  in  making  thefe  two  Experiments  it  is  no 
ccflary  that  AG  the  difference  of  the  Legs  exceed  FC, 
otherwife  the  Water  will  net  Tun  either  way. 

Upon  inverting  the  Siphon  full  of  Water,  it 
continues  without  Motion  either  way. 

The  reafon  of  all  which  will  plainly  appear,  when 
we  come  to  dtfeover  the  Principle,  by  which  the  Water 
ft  founded  in  Capillary  Tubes. 

Mr* 
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)M«fe;f    Ut^/Cbe  a  capaxy.  SpM},!  into 
the  which  the^Water  will  rife  above  the*  Level  to  the 
.  hrigl?it  C F%  arid  let  £^  be  the  depth  of  the  Orifice 
dpt  its  Iprjg^r  Leg  below  the  Surface  of  the  Water  D  E. 
Then  cjp  %fan^eing  611'd  with  Water,  if  a/  be;  not 
greater  than  C  F,  the  Water  will  not  , run  out  at  4,  but 
wuT  remain  fufpended. 
TJus  fepns  indeed  very  plaufible  at  firft  fight.  For 
Column  of  Water  FC  will  be  fufpended  by 
^power  wjtbin  the  Tube,  w^y  (liquid  not  the  Co- 
mn  £  A,  being  equal  to,  or  lefs  than  the  former, 
continue  fufpended  by  the  fame  Power  ? 

Exp.  4.  In  fa&,  if  the  orifice  C  be  lifced  up  out  of 
jtfie  Water  t>  £,  the  Water  in  the  Tube  will  continue 

& fp end c J,  unlcfs  B  A  exceed  FC. 

Mxp.  5.  But  when  C  is  never  fo  little  immcrft  in  the 
Water,  immediately  the  Water  in  the  Tube  runs  out  in 

foP?  f^9^f^*  tho' the  length  A  B  be  confide- 
rably  lefs  than  the  height  C  F, 

Mr.  HArvkshee  in  his  rjook  of  Experiments  has  advan- 
ced another  Obfcrvation,  namely,  that  the  fliorter  Leg 
of  a  Capillary  Siphjon,  asABFC,  muft  be  immcrft  in 
'  :  Water  to  the  depth  FC  wjiich pis  equal  to  the  height 
the  Column,  that  wpujd  be  fufpended  in  it,  before 
f  Water  will  run  out  at  the  longer  Leg. 

w£xP-  6-  *xom  wnat  «nifta^c  tnis  has  proceeded,  I 
cannot  imagine ;  for  the  Water  runs  out  at  the  longer 
Leg,  as  foon  as  the  Orifice  of  the  fliorter  leg  comes 
to  touch  the  Surface  of  the,  ljagnant  Water,  without 

being  at  ail  immcrft  therein.  f 

Having  proceeded  thus  far  in  obedience  to  the  com* 
ma nds  of  this  Illustrious  Society,  I  beg  leave  to  go  a 
little  farther,  and  to  enquire  into  the  caufe  of  the  afcent 
and  fulpenfionof  Water  in  capillary  Tubes. 

Bbbbbba  That 
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K  .That  this  Phenomenon  i$  no  way  owing  to,  the 
\preffure  of  the  Atmofphere,  has  been*  Ithinkfuffidcot- 
ly  prov'd  by  Mr.  f/4^rkskes  Experiments- 

And  that  the  caufe  aflign'd  By  the  fame  ingenious 
and  inquujtive  Perfon,  namely  the  attraction  of  tfte 
concave  Surface;  in  which  the  fufpended  Lfcnjor  is  con- 
tain d,  is  UkeWife  Inefficient  for  producto&  this  efTed, 
I  thus  demonftrare. 

Since  in  every  capillary  Tube  the  height,  to  which 
the  Water  will  fpcritaneouily  afcend,  is  reciprocally  as 
^the  Diarheter  of  the  Tube,  it  follows,  that  the  Surface 
'containing  the  fufpended  Water  in  every  Tube  is  al- 
ways a  given  Quantity  :  but  the  Column  of  Water  faG 
pended  is,,  as  the  Diameter  of  the  Tube,  Therefore, 
"if  the  attraction  Of  the  containing  Surface  be  thecaufc 
of  the  Waters  fufpenfion  $  it  will  follow,  that  equal 
caufes  produce  unequal  effects,  which  is  abfurd. 

To  this  it  may  perhaps  be  objected,  that,  hi  two 
Tubes  of  unequal  Diameters,  the  circumftances  are  di- 
fferent, and  therefore  the  two  Caufes,  tho'  they  be  equal 
in  themfclves,  may  produce  effects  that  are  unequal. 
For  the  lcfler  Tube  has  not  only  a  greater  Curvature, 
but  thole  partfc  of  the  Water,  which  lie  in  the  middle  of 
the  Tube,  are  nearer  to  the  attracting  Surface,  than  in 
the  wider.  But  from  this  if'  any  thing  follows,  it  mud 
be,  that  the  narrower  Tube  will  fufpend  the  greater 
quantity  of  Water,  which  is  contrary  to  Experiment* 
For  the  Columns  fulpended  arc  as  the  Diameters  of 
the  Tubes. 

But  as  Experiments  are  generally  more  fatisfactory 
in  things  of  this  nature,  than  Mathematical  reafonings, 
it  may  not  be  amils  to  make  ufe  of  the  following, 
which  appear  to  me  to  contain  an  Exferimmum 
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Pig.  J.  The  Tube  CD  is  compofcd  oft  wo  Parts,  in 
the  wider  of  which  the  Water  wiH  rife  fpontaneoul^ 
ro  the  height  B  F,  but  the  narrower  Part,  if  it  were  of 
a  fufficicnt  length,  would  raifc  the  Water  to  a  height 
equal  to  C  D. 

Bxp.  This  Tube  being  fflfd  with  Water,  and  the 
wider  end  C  immerft  in  the  ftagnant  Water  A  B,  the 
whole  continues  fufpended. 

B*p.  8.  Fig,  4.  The  narrower  end  being  immerft, 
the  Water  immediately  fubfides,  and  (lands  at  laft  at 
the  height  D  G  equal  to  BF  * 

From  which  it  is  manifeft,  that  the  fufpenfion  of  the 
Water  in  the  former  of  thefe  Experiments  is  not  owing , 
ro  the  attraction  of  the  containing  Surface ;  fince,  if 
that  were  true,  this'  Surface  being  the  fame,  when  the 
Tube  is  inverted,  would  fufpend  the  Water  at  the  fame 
height. 

Having  fhowrr  the  infuflSciency  of  this  Hypothefis, . 
I  come  now  to  the  real  caufe  of  that  Phenomenon, 
which  is  the  attraction  of  the  Periphery,  or  Section  of 
the  Surface  of  the  Tube,  to  which  the  upper  Surface  of 
the  Water  is  contiguous  and  coheres. 

For  this  is  the  only  parr  of  the  Tube,  from  which  the 
Water  muft  recede  upon  its fubfiding,  and  consequently, 
the  only  one,  which  by  the  force  of  its  cohefion,  or  at- 
traction, oppofes  the  defcent  of  the  Water. 

This  likewife  is  a  caufe  proportional  to  the  effect, ', 
which  it  produces ;  fmce  that  Periphery^  and  the  Co* 
Jumn  fufpended,  are  both  in  the  fame  proportion- as  the 
Diameter  of  the  Tube. 

Tho'  from  either  of  thefc  particulars  it  were  eafyto* 
draw  a  juft  Demonftration,  yet  to  put  the  matter  out  of ; 
ail  doubt,  k  may  be  proper  to  confirm  this  aflertion^, 
as  we  have  done  the  former,  by  aftual  Experiment. 
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nj  Afe,  j.  Let  |  therefore  £.0  C  be  a  Tube  ,  like 
tfcat  madeufeof  in  the  7th  and  8th  Experiments,  ex- 
cept that  the  narrower  Part  is  of  a  greater  length;  and 
let  AF  and  BG  be  the  heights,  to  which  the  Water 
would  fpontaneoufly  rife  in  the  two  Tubes  £  D  and  DC. 

Exp.  9.  If  this  Tube  have  its  wider  Orifice  Om- 
merft  into  the  Water  A  B,  and  be  fill'd  to  any  height 
lefs  than  the  length  of  the  wider  Part,  the  Water  will 
immediately  fubfidc  to  a  Level  with  the  point  G ;  but  if 
the  Surface  of  the  contain  d  Water  enter  never  Co  little 
within  the  fmaller  Tube  E  D,  the  whole  Column  D  C 
will  be  fufpendtd,  provided  the  length  of  that  Column 
do  not  exceed  the  height  A  F. 

In  this  Experiment  it  is  plain,  that  there  is  nothing 
to  fuftain  the  Water  at  fo  great  a  height,  except  the 
contact  of  the  Periphery  of  the  lefl'er  Tube,  to  which 
the  upper  Surface  of  the  Water  is  contiguous.  For  the 
Tube  O  C,  by  the  Suppofition,  is  not  able  to  fupport  the 
Water  at  a  greater  height  than  B  G. 

Exp.  10  Fig.6*  When  the  fame  Tube  is  inverted, 
and  the  Water  is  rais'd  into  the  lower  extremity  of  the 
wider  Tube  CD,  it  immediately  finks.,  if  the  length  of 
rhe-fofpendedColiwrm  D  H  be  greater  thanO  B\  where- 
as in  the  Tube  D  E  it  would  be  fufpended  to  the  height 
AF.  From  which  it  manifeftly  appears,  that  the  fuf- 
penfion  of  the  Column  DH  docs  not  depend  upon  the 
attraction  of  the  Tube  £>£,  but  upon  the  Periphery  of 
the  wider  Tube,  with  which  its  upper  Surface  is  in 
contact.  f}  v 

For  the  fake  of  thofe.  who  are  pleas'd  with  feeing  the 
fame  thing  fucceed  in  different  manners,  we  (ubjoin  the 
two  following  Experiments,  which  are  in  fubftance  the 
lame  with,  the  9th  and  loth- 

Fig.  yr  A  B  C  is  a  Siphon,  in  whofe  narrower,  and 
fhortc  Leg  A  B,  if  it  were  of  a  fufficicnt  length,  might 

be 


Digitized  by  GoogL 


(  741  ) 

be  fufpendcd  a  Column  of  Water  of  the  height  £  F;  but 
the  longer  and  wider  Leg  B  C  will  fufpend  no  more 
than  a  Column  of  the  length  G  H. 

Exp.  n.  This  Siphon  being  flU'd  with  Water,  and 
held  in  the  fame  Pofition  as  in  the  Figure,  the  Water 
will  not  run  out  at  Cthe  Orifice  of  the  longer  Leg,  un* 
kfoD  C,  the  difference  of  the  Legs  A  B  and  BC,  exceed 
the  length  EF. 

Fig.  8.  Exp.  12.  If  the  narrower  Leg  £Cbe  long- 
er than  ABt  the  Water  will  run  out  at  C,  if  DC  the 
difference  of  the  Legs  exceed^/7;  otherwise  it  will 
remain  Tufpendcd. 

In  thefe  two  Experiments  it  is  plain,  that  the  Columns 
D  C  are  fufpended  by  the  attraction  of  the  Peripheries  at 
A,  fmce  their  lengths  are  equal  to  AT/7,  or  to  the  length  of 
the  Column,  which  by  the  fuppofirion  ihofe  Peripherics  - 
are  able  to  fupport;  whereas  the  Tubes  B  C  wiU  fuftaia 
Columns,  whofe  lengths  arc  equal  toGH. 

Tho'  thefe  Experiments  feem  to  be  conclufive,  yet 
it  may  trot  be  improper  to  prevent  an  Objection,  which  * 
naturally  prefents  it  felf,  and  which  at  rlrft  view  may 
be  thought  fufficient  to  overturn  our  Theory* 

Fig.  5.  For  fince  a  Periphery  of  the  Tube  E  D  is 
able  «to  fuflain  no  more  than  a  Column  of  the 
length  A  F,  contain'd  in  the  fame  Tube ;  how  comes 
ft  to  fuftain  a  Column  of  the  fame  length  in  the  wider 
Tube  £>C,  which  is  as  much  greater  than  the  former, 
as  the  Section  of  the  wider  Tube  exceeds  that  of  the  : 
narrower  > 

Fig  6.    Again,  if  a  Periphery  of  the  wider  Tube 
DC  be  able  to  Main  a  Column  of  Water  in  the  fame 
Tube,  of  the  length  BG ;  why  will  it  fupport  no  more 
than  a  Column  of  the  fame  length  in  the  narrower  :- 
Tube  E  D  > 

Which 

■r 
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Which  Queries  may  likewife  be  made  with  regard 
to  the  nth  and  12th  Experiments. 

The  anfwer  is  eafy,  for  the  Moments  of  thofe  two 
Columns  of  Water  arc  precifely  the  fame,  as  if  the  fu- 
ftaining  Tubes  ED  and  C  D,  were  continued  down  to 
the  Surface  of  the  ftagnant  Water  A  B  ;  fince  the  velo- 
cities of  the  Water,  where  thofe  Columns  grow  wider,  or 
narrower,  arc  to  the  velocities  at  the  attracting  Periphe- 
ries, reciprocally  as  the  different  Sections  of  the  Co- 
lumns. 

Fig.  9.  Exf.  iy  .  From  which  confidcration  arifes 
this  remarkable  Paradox.  That  a  Veflel  being  given  of 
whatfoever  Form,  as  A  B  G,  and  containing  any  afligna 
ble  quantity  of  Water,  how  great  (bever ;  that  whole 
quantity  of  Water  rpay  be  fulpended  above  the  Level, 
if  the  upper  part  of  the  Veflel  C  be  drawn  out  into  a 
capillary  Tube  of  a  fufficicnt  fin  end's.  r. 

But  whether  this  Experiment  will  fuccced,  when  the 
height  of  the  Veflel  is  greater  than  that,  to  which 
Water  will  be  rajs'd  kf  the  prcflure  of  the  Armofphcre, 
and  how  far  it  will  be  alter'd  by  a  Vacuum,  I  may 
perhaps  have  the  honour  of  giving  an  account  to  the 
Society  fome  other  time,  not  being  perfectly  fatisfy'd 
with  thofe  Tryals  which  I  have  hitherto  had  the  oppor- 
tunity of  making. 

Having  difcovcr'd  the  caufeof  the  fufpcnfion  of  Wa- 
ter in  capillary  Tubes,  it  will  not  be  difficult  to 
account  for  the  feemingly  fpontaneous  afcent  of  it.  For, 
fince  the  Water,  that  enters  a  capillary  Tube  as  fbon 
as  it's  Orifice  is  dipt  therein,  has  it's  gravity  taken  off 
by  the  attraction  of  the  Periphery  witii  which  it's  up- 
per Surface  is  in  contact,  it  mud  ncceflarily  rife  high- 
er, partly  by  the  preflure  of  rhc  ftagnant  Water,  and 
partly  by  the  attraction  of  the  Periphery  immediately 
abovcthat,  which  is  already  contiguous  to  it. 
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It  might  now  be  (hown,  how  naturally  the  various, 
and  feemingly  contrary  appearances  of  the  .above 
mention'd  Experiments  are  deducible  from  this  Theory  $ 
but  this  is  ib  ca(y,  that  it  is  needlefs  to  infift  upon  it  4 
and  our  difcourfe  upon  cl>is  minute  Subject  has  been 
already  Co  tedious,  that  We  could  fcarce  hope  for  Pardon, 
unlefs  it  were  directed  to  chofe,  who  are  fenfible  to 
how  many  of  the  greater,  and  more  confiderable,  Phx» 
nomena  of  Nature  this  Dodrine  is  applicable. 

?  S.  When  this  Paper  was  reading  before  the  So- 
ciety,  I  found  that  our  incomparable  Prcfidcnt  was 
already  acquainted  with  the  above-mentioned  Principle, 
and  I  have  fincemet  with  feveral  Paflagcs  in  the  31ft 
Query  fubjoin'd  to  the  late  Edition  of  his  Oftkkt 
which  plainly  (hew,  that  he  was  Mailer  of  it*  whea 
they  were  written. 

I  mull  do  the  fame  Jttltice  to  that  excellent  Mathema- 
tician Mr.  Jofa  Afjcii*,  Profeflbt  of  Aftronomy  in 
Grcfbam  College. 

To  thelc  two  worthy  Perfons  I  am  obliged  for  the 
following  Obfervation,  That,  what  1  call  a  Periphery, 
or  Section  of  the  concave  furface  of  the  Tube,  is  reaJly 
a  fmall  Surface,  whole  Bale  is  that  Periphery,  and 
whole  height  is  the  diftance,  to  which  the  attractive 
power  of  the  Glafs  is  extended. 
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III.  D<  Motu  Jquarum  flutnunm.    Authort  eodem. 
Ajacobo  Jurin,  M.  T>. 

A Quae  Mocum  ex  imi  vafis  foramine  deflucntis  fie* 
pe  tidemust  turn  in  ipfa  re  Hydraulics,  com  in* 
ejus  Principiisad  Oeconomiam  Animalcm  applicandis,  a? 
Hfe  dtfift  fVriemils  comparari.  Cujus  Motus  quantita- 
tttit  cdta  ha&enus  nemo,  quod  fciam,  rede  determina* 
vcrit,  ufufpare  foletit  ejus  loco  fcriprores  Hydraulici 
Columns  aque*  pondus  foramini  incumbentia  Quod 
qui  faciunt,  id  fane  neuriquam  animuih  advertunc  fieri 
ommho  hdfi  pofle,  ut  Moras  aJiquis  cum  pondere  qui* 
efecnte  conferacur.  Poceiic  aucem  Aquae  deflucntis  Mo- 
llis facili  opcta  detain  hunc  in  modum. 

'Pig.  to.  Sit  SHAMS  Aquae  fuperficies  infinita,  CC 
foramen  circulare  in  fundo  fa&um,  A  B  redta  perpen* 
dtctilaffe  per  feratftinis  centrum  duda,  SGCCGS  Co- 
lumna  five  Catara#a  Aqua?  per  foramen  CC  docur* 
ftntte,  S  Q  t  Curva,  cujus  rotatione  circa  A  tern  AB  ge* 
iiwitur  Solidttrn,  five  Cataratfa,  XGCCGS.  Aquae* 
Attn  curti  litrtrc,  &  motu  acceierato  defcendat  ad  nor? 
mam  corporum  omnium  gravium,  neccflarid  in  mino- 
rem  amplicudinem  contrahitur,  prouc  majorcm  velocita* 
rem  acquirit  inter  cadenduro,  6c  profliiic  ex  foramine 
CC  ea  cum  vclocitate,  quae  cadendo  ab  altitudine  A  B. 
comparator* 

Velocitas  autem  corporis  gravis  cadendo  genita,  ex 
GaUIM  demonftratis,  ratiohem  obtinet  fubdupticatam 
aJtitudinis  unde  cecidit.  Quare,  fx  ducatur  ad  Curvam 
•SGC  Ordinata  quxvis  DE,  acquc  ipfa  DE  vocetur  j, 
&AD  x,  exponetur  velocitas  Aqua:  in  fedHone  EE 

per 
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ft  FaAum  ex  ea  velocicatc  duda  ia  ipfam  fee : 

Hie®  pcf  ir.#f  Xjn •  ■  •  -         j. ^  | 

Qjiod  Fatfum  eft  ut  moles  Aqux  d*to  fcniporiji 
fpano  per  earn  fe&ionem  tranfeuntis  )  cumquc  cad  cm 
Aquae  moles  dato  tempore  per  fingulas  Catara&r  fc&io- 
nes  tranfeat,  proinde  Fadtum  iftud  per  pet  uo  fibi  coa- 
ftabit,  eritque  V*  >qf  =  i#  &  *f*=sj  i.  '  l^ 

Quae  eft  ^5:quatio  Curvae  £G  C,  cujus  partem,  intra 
datum  vas  comprehenfam,  delincavit,  cjufdemque  i£- 
quationem  non  obfeure  igdicavit  Magnus  Ncwtonus, 
Ftcf.}6.IJhr.%.  Print  fa  qui  primus  omnium  veratp 
Aqux  effluenris  velocitatcm,  cx  genuinis  Principiis  de- 
dudam,  Orbi  Literato  cxpofuit. 

Ert  autem  ipfa  Curva  Hyperboloeides  quarti  Ordi- 
nis,  cuju* altera  Afymptotos  eft  reda  AS  ad  Horizoo- 
tem  pa*aJW*,  alters  A  B  eidem  perpend  iculari*. 

tfuj*$  Poteftas  eft  Quadrato-Cubus  Ordinate  fG. 
dud*  ad  pundum  G,  ubi  reda  AG,  bifecans  angulum 
ab  Ai)mptotis  comprehenCum,  Curvx  occurrit. 

Sjpatium  S  A  D  £  S9  iflter  Curvam  SGE,  Ordinatam 
DE  8c  Afymptotos  A  D^JS  incluium,  arquale  eft  qua- 
cVor  partibus  tertiis  ttedtonguli  HDt  fub  Abfcifli  A  D  8c 
Ordinata  DE  content.,  kftque  proinde Spatium SHE 
pars  tefltia  jyufdem  J^e#anguli.  }     ,  3 

^  Solidum  SGEEGSy  conyolutionc  fpatii  SADEf, 
circa  Axem  A  £>,  generatum,  duplum  eft  Cylindri  in- 
curnbentis  ledioni  E  E.  Undc  Solidum  cavum,  quod 
gignit  converfio  fpatii  $  IfgG  S,  circa  cundem  Axfflk 
Cy  liodro  i ncumben 1 1  aequalc  eft.  Quae  omnia  facili  cat 
culo  inveniuntur  per  Method um  Fluxionum  inverfam. 

Theorems  L 

Aqua  ex  vafe  amplitudinis  infinitx,  per  foramen  cir- 
culate in  fundo  fadum,  decurrente,  Motus  tonus  Ca- 
taradae  aqueae  Horizontem  verfus  scqualis  eft  Motui  Cy- 
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8n*i  ^fei,Ti*  ipfo  forarrmic-  W  altituAne  Aqax, 
cujus  velocitas  arquet  vclocitatem  Aquae 'per  foramen 
cffluentis;  vcl  aequalis  eft  Motui  molis  Aqua:,  quae  dato 
quovis  tempore  dfluir  cujus  ea  fie  velocitas,  qua  per- 
curracur  codem  dato  tempore  f pactum  arquale  akitudini 
Aqux.  ■  ■ 

DmnftrstU  frimx  partis. 

Ducatur  ad  Cur  yam  SGC  alia  Ordinaca  ^<r,  priori 
D  E  quam  proxima. 

Curvi  ci;ca  Axcm  AB  converse,  gencrabunt  Ordina- 
te D  £,  dt,  Circulos  duos,  quibusintercipiturSoJidurn 
nafcens  E  Eee.  Id  folidum  arquale  eft  Fadocx  alciru- 
dine  Dd  duda  in  fedionem  EE,  &  Motus  ejus  x- 
quatur  Fado  ex  igfo  foiido  dudo  in  velocitateni  ejuf- 
dem,  five  Fado  ex  altitudine  &,d,  fedione  EE,  &  ve- 
locitate  Aquae  in  ea  Sc&ione.  Cumquc  fapra  oftenfum 
fit,  Fadum  ex  quavis  Sedione- Cataradx  &  vclocttatc 
Aquae  in  ea  Sedione,  quantitacem  cflc  conftanrem,  eric 
proinde  Motus  toti  us  Cataradx  aequalis  Fado  ex  quan- 
cit ace  ilia  conftante  duda  inSummam  omnium- altitudi- 
num  Ddy  five  in  ipfam  AB,  hoc eft,  Motui  Cylindri  Tub 
ipfo  foramine  &  altitudine  Aqua?,  cujus  velocitas  aequet 
vclocitatcm  Aquae  pet  foramen  effluemis.    S^E.  D. 

C$rol.i.  Data  altitudine  Aquae,  eric  Moms  Cata- 
radx in  ratione  foraminis. 

i.  Dato  foramine,  erk  Motus  Cataradx  in  ratione 
{cfcupltcata  alticudinis,  five  in  ratione  triplicata  vcloci- 
tatis,  qua  Aqua  per  foramen  cxir. 

3;  Dato  Motu  Cataradx,  eric  foramen  reciproce  in 
ratione-  fefcuplicata  altitudinis,  vel  reciproce  in  ratione 
vclocitatis  triplicata. 

Dmnftrdth  fecund*  psrtis. 

Moles  Aquae  dato  tempore  cffluentis  eft  ad  Cylin- 
d rum  fob  ipfo  fbramine  &  altitudine  Aquae,  ut  longi- 
cudo  quam  Aqua  effluent  xquabili  vclocitate  dato  &o 

tempore 
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tempore  pereurfiira  fit,  ad  altitudinem  Aquae.  Cumque 
▼elocitas,  quaef  tribttitur  mo\i  Aqua:  efHuentiv  fit  ad 
velocitatem  Cylindri  rcciprocc  in  cad  em  ratione,  crum 
Mocuum  quantitatcs  utrinque  arquaies.       E.  D. 

Ctr+tst.  Data  aititudine  Aqua*  &  mole  effluenre; 
Motus  CataradhE  eft  in  ratione  inverfc  temporis  quo 
rfta  moles  efflum 

i.  Dm  aititudine  &  tempore,  Motus  Cararadfce  eft 
lit  moles  Aqua*  tempore  ifto  efflueneis.  t 

j.:  Dato  tempore  &  mole  Aquae  effluentis,  eric  Mc* 
tus  Cacara&ae  in  ratione  altiradinis. 

4.  Dato  Motu  Catarada:  &- aititudine,  moles  effluens 
eft  in  ratione  temporis. 

5.  Dato  Carara&ae  Mora  &  mole  Aqua*  effluentisl 
altitudo  eft  ut  tempus. 

64  Dato  tempore  Motu  Catara#x;  erk  Aquae  * 
efflueneis  moles  reciproce  ut  ahitudoi 

Umm*  II. 

F/g.  ti.  Sicapiatur  BA,qpx{it  adffD,  ut  DG*  ad 
D  G+  ^-  £C+ ;  Aqua  decurrente  ex  dato  vafe  Cylin* 
drioo-  temper  pleno  GG  B-R*  per  foramen  circulare  C  C 
in  fondo  medio  fa&um,  Motus  Cataradae  aqueae  Ho* 
ttzfontem  wrfus.  arqualfe  eric  Motui  Cylindri  fub  for* 
mine  &  aititudine  AB%  cuju*  velockas  * -squat  vefocr* 
ratcm  Aquae  per  foramen  exeuncis;  vcl  eric  a*qualis 
Motui  molis  Aquae  quae  dato  quovis  tempore  effluit. 
cujufquc  ea  fir  vclocitas,  qua  percurratur  eodem  dato 
tempore  fpatium  aequale  altitudini  A  B. 

DtmtnftrmU  frintd  fdrth. 

Ducatur  *4£  ipfi  DG  parallels,  cVAfymprotr*  AS*  . 
A  B,  per  pun<9a  Gt  C  deicripta  concipiatur  Curva  Ntfi- 
tmiMMsSGC. 

Uc  conftec  Aquae  altitudo,  fupplendus  eft  exeuntia 
locus  Cylindro  aquco  gfGG,  dsfcendento- cum  eav%. 
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loricate  unifbrmi,  qua?  acquiritur  cadendo  ab  A  ad  D, 

que^adm^dum  dgq^  Vir  IpcpfnpapaWJ^  Prbpofiwi^ 
prjedi&a.      ,  f  \ 

Motui  fcujus  Gyliadri  arquatur,  per  Theorema  fupe- 
ri*s,  Motus  Catap*a#  G  G.  Ergo  Mops  Aqii*  cjef- 
cend cocis,  n?w\  fit  #mipofitu«  ex  NJo$u  Cylindri  aquei 
ggGG,  &Motu  Catara&e  GGCC,  atqualis  eft  Mocuj 
C*tafaOap  intsgfx  S GCCGS,  kt.  per  Theorema  pri- 
mum,  Motui  Cylinori  aquei  fub  foraminc  &  alcitudina 
4*iW|«H««^^s  #qualis  fit  velporati  Aqua:  per  fo* 
ramen  decurrencis.  j&  P.  D.  -  0m.  t  , 
.  Pars  (ecu  nd  a  •  (c  quitur  ex  priorc . 

Cord  f.  Oriuntur  fainc  omnia  Pr  opofit  ion  is  priced  ertr 
cis  Corollaria,  fubiUtuendo  akitudinem  AB,  pro  Aquae 
altitudinc.  ,f ..  .        ,  j.. 

a-  Si  vas  alia  figura  fuerit,  atquc  Cylindrica  ;  auc 
foraminis  figura  pro  circular!  fuerit  quad  rata,  triangu- 
laris, vel  qualifcunque ;  aur  ipfum  foramen  non  fir  m 
medio  fundo  fnum,  vel  etiam  in  latere  vafis  fa&um ; 
idem  edt^otf^CJararac^,  fctfice*  «quaUs  Motui  PriP 
matis  aquei  ijufc  foraraiae  &  aUitudine  A  fj,  cujus  ve- 
locitas  par  fit  velocjtati  Aquae  effluentjs,  J&wi  eadem 
Aqpx  moles,  cum  eadem  vdocitate  atquc  in  priori  Hy 
-potkefi,  tum  per  ipfum  foramen,  turn  per  fingulas  Ca- 
xarad*  fefliones  trapfibir.  . , . 

9.  Si  vafis  Diameter permagnam  rationem  obtincat  ad 
Diametrum  foraminis,  negligi  potcric  alticudb  4  A  & 
vafis  ipfius  altitude  pro  aititudinc  CyHndri,  vel  Prif- 
matis  aquei,  ufurpari. 

Hadenus  cafum  ilium  part icularem,  quo  Aqua,  Gra- 
vitatis  vi,  ex  vafe  defluit,  fcorfim  confideravimus.  Id 
co  feci m us  lubentius,  rum  quod  ilium  fere  folum  ad  hi- 
bcre  foleant  Mathematici,  quoties  agitur  dc  Fluidorum 
impetu,  tum  quod  Curvx  Hyperbolical  fupra  expofitam 
proprietaum,  qua  Cawra£arn  Aqu*  deicendentis  for- 
mat, 
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mar,  non  indignant  ccnfcamus  conremplatione  Geome- 
rrarum.  Alioqui  potuiflet  jftc  cafus  nullo  negotiode- 
duci  ex,  Theoremate  generali,  quod  proximo  loco  pro*: 
panemus. 

ThwtmA  II L 

Fig*  i  x.  Aqua  fluente  per  Canalem  plenum  quern* 
cunque  ABC  D  fecundum  lineam  E  F,  cui  fit  perpend  i- 
culare  ucrumque  £analis  orificium  A  B  &  C  D,  Motus* 
Aquae  verfus  Orificium  C  D,  five  Mows  impedimenti, 
quod'  in  ipfo  orificio  oppofitum  fiftat  Mocum  totius  A- 
quae,  aequalis  eft  Motui  Prifdiatis  aquei  fub  qualibec 
Sediono  CanaJis  CH  &  Iinea  diredionis,  five  longitu- 
dine  Canalis  E  F,  quod  moveatur  eadem  cum  veloci* 
rate,  qua  Aqua  fluit  per  iftam  Sedionem :  five  aequalis 
Motui  ntolis  Aquae,  quae  dato  quovis  tempore  effluie 
ex  CanaJi,  cujuique  ea  fit  velociras,  qua  percurratur 
eodem  dato  tempore  fpatium  arquale  longicudioi  Cana- 
lis. 

Cif.  i.   Sit  iinea  diredionis  reda  quxvis  EF*  • 

Facile  demonftfawr  pars  prima  eodem  modo,  quo 
Theorem*  primum.  Eft  enim  Fadum  ex  quavjsfedio* 
ne  Canalis  C  H,  &  Aquae  veloeitate  in  ea  Sedione, 
quantitas  conftans. 

Pars  fecunda  fequitur  ex  prima. 

Caf.2.  Fig.  i Si  Iinea  diredionis  A  BODE,  ex 
pluribus  redis  A Bt  BC,  CD,  BE,  ad  fefe  invicem  in- 
clinatis  fit  compofita,  idem  erit  Aquae  Motus.  Nam 
Motus  Aquae in  toto Canali  compofito  ABCDE,  con* 
ftcitur  ex  Motibus  Aquae  in  partibus  Canalis  AB,  BC9 
CD,  D  E,  additis  fibi  invicem.  Scatuimus  autem  A* 
quam  fluentem  fecundum  redam  AB,  mutata  ifta  di- 
redione  in  aliam,  qua  feratur  fecundum  redam  BC, 
nihil  ex  Motu  deperdere-  Leges  enim  illas,  qua:  in  mo* 
t*  corporum  foiidorum  obfervantur,  quotics  corundem 
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dtreclio  tmitacur,  fluida  non  feqwmtur.  Aliequi  flut- 
dum;  mucaca  direc^ionc  in  aliam  pripri  perpendicular 
tern,  .penitus  fiftccccur,  quod  Experiments  neuriquam 
deprehenditur.  Aqua  porro  ex  Vafis  foramine  Aliens, 
five  deorfum,  five  (ecundum  Horizontis  planum,  five 
re<3&  furfum  feracur,  eandem  obtmct  vclocitatem.  Quod 
fi  aliquando  vel-ratiocinio  (ubiiltori,  vel  Experiments 
in  not  elect,  aliquam  Motus  imminutionem  ex  mutatadi- 
redione  proficiici,  -erit  ejuldcm  ratio  habenda. 

Si  Cwva  fuerit  iinea  dire&ionis  A  />,  referetur  ad 
hunc  Cafiim,  quippe  quae  ex  plunbus  rcdulis  con* 
fcda  concipi  qucac  Fig.  14. 

CpJ.  3.  fig.  15.  Si  divifus  fuerit  Canatis  AB  in  plu- 
resratnosfiC,  B  D,  B  E%  longitudine  squales,  eadera 
ratione  invenietur  Aquae  Motus,  ufurpando  pro  linea 
dirc&ionis  longitudinem  A  B  D,  compofitam  ex  lon- 
gitudine Canalis  principis  A  B,  &  longitudine  cujufvis 
rami  B  D.  Perinde  autem  eft,  five  Aqua  a  Canali  prin- 
cipe  verfus  ramos,  five  a  ramis  fluxeiit  verfus  princi- 
pem  Canalem.  Quod  fi  rami  fuerint  inacqualcs,  inve- 
aiendus  eft  Motus  Aqua  in  ftngulis  rarnis,  adhibendo 
pro  linta  dtretfionis  longitudinem  confe&ain  *ex  longi* 
tudine-cujufque  rami,  &  longitudine  principis  Canalis. 

Nullo  negotio  deducitur  ex  Cafu  fecundo. 

Caf  4.  Fig.  16.  Si  rami  aequales,  in  quos  diflributus 
eft  Canalis  AB,  iterum  in  Canalem  unicum  FG  colli* 
gantur,  ad  Motum  Aqua*  'inveniendum  adhibenda  eft 
pro  Jinca  direction  is  longituJo  Integra  ABDFG,  con- 
fec^a  ex  longitudine  principis  Canalis  A  B9  rami  cujuf> 
\i$BD  F,  &  Canalis  recompofiti  FG.  Si  Rami  Tint  in- 
aequales,  inveniendus  eft  in  fangulis  Aquae  Motus,  & 
cor  urn  Motuum  Summa  Motui  Aquae  in  Canali  Tccom- 
pofito  addend  us-    Sequitur  ex  Calu  %9  &  %• 

CmL  1.  Data  longitudine  Canalis,  -&  qualibet  Sec* 
clone  ejufdem,  erit  Motus  Aquae  in  ratione  vclocitatis, 

qua 


Digitized  by  Google 


qua  Aqua  fluit  per  iftam  Setfionero,. '     <v  ;  ;:^o  Tc7 
-ix.  Data  quavis  Sediione,  6c  veiocitatei  Aqua? 
ncm*  iftam<pn£cejfluemis,  eric  Matuij  Aqu*  ttt  lopgttur, 
doCanalis.  ...  n,,1:J 

9.  Data  Canalis'  longitudine  •  &  vetotcitate  Aqu<e  .in 
quarts  £e$ic4»,  crib;  Aquae  Motus  19  racione  i|lHf$i 

•  4.  Dato  Motu  Aquae,  &  atiqua  Se&ione,  eric  longi- 
tudo  Canalis  in  rat  kmc  inverfa  velockacis. 

.5.  Dato  AqmevMoru,  longuudjne  Canalis^  eric 
Seel io  quxvis rreciproce  ut  veJqcitas.        i:  ,  -    -   ;  ■  7 

1 16.  j  Data  Velocjtate  in  qualibet  Sed^ipne,  &  Motu 
Aqua:,  ^rtc  ifta  £e£io  in  rationc  reciproca  longitudi- 

•1  71  Data  Jongfoudine  Canalis  &  mole  Aquar  certo 
quovis  tempore  effluentis,  crit  *Aqux  Moms  rcciprocc 
ut  iftud  rempuS.   / j 
.  iL  Data.  Canalis  longkudine,,  &  tempore,  eric  Aquar 
Motus  ut  moles  effluens. 

j  9:  Bato  tempore,  &  mole  Aqux  effluentis.  eric  Aqua: 
Morus  ut  lonfckudo  Canalis.  ,„  \ 

10  Dato  Motu  Aquae,  &  longitudine  Canalis,  moles 
effluens  eft  in  ratione  tempore  » -  -i  1  ' 

if.  Datp  AquxMotu,  &  mole  effluente,  eric  tern- 
pus  uc  longitinio  Ganalis.  .  v  r>  c •  • « . 

12.  Dato  tempore;  &  Motu  Aqua:,  eric  moles e^uens 
reciproce  ut  loogitudo  CanaJis.  ;.| 

i}.  M:btn£  mol  s  Aqua;  motWjCOfltrario  in  dire^um 
occurranr,  &  pares  fmc  atrittqwc  tym  Superficies  quibu$  • 
in  fc  inviceaijampinganr,  tWfk>  velocities  qujbus,  \j\x 
fupcrficies  in  adver(unvmoye$fKUr,  futrtt  aurem  altera 
moles  Aqua?  guttulae  uni  gquaiis*  alcera  Aqua  omnis 
Occano  contema, ;  ve\  emm-qwiaotitas  Aqux  infinica  j 
fieri  poreft  ut«na;ifta  gMtt*!*.  *quara<Gjnnern  Ocepni, 
Vel  qaancitatem  Aquiu  infinitam,  non  lolu'm  tuiUneat,  led 
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pod  occurfum,  eaden%aepiiu3  velocrtattyipGaJn  pUgm 
eandem  ntovc*i  pergar,  eadem  iilam  i*  fopoaxorura- 
riw  repallat.  Quod  eft  mirtbilc  fttaduoon  in  re  Hj* 
draulica. 

14.  Si  certa  moles  Aqux,  per  canalcm  ex  tobi&duo- 
bus  cylindricis,  Diametro  inxqualibus,  xompofitmn*  k 
tubo  ampliore  verfus  anguftiorem  fluat,  &  mortis  A* 
qu5B  nequc  miouatur  inter  fluendumncque  augeatur,  ft* 
mul  ac  prima  pars  Aquas  cubi  minoris  initium  ingreffic 
fucrir,  ftacim  tardius  fluere  incipiec,  &  cqntinuaco  efflu- 
xu  ex  tubo  latiorein  anguftioremj  gradacim  magts  rctar* 
dabittir  Aqua  in  tubo  anguftiore,  uiquc  chim  toe  a  in 
cum  tubum  pervenerir.  Contrario  modo  res  eveniet, 
fluentc  Aqua  a  tubo  minore  verfus  ampliorem.  Quod 
eft  akerum  Paradoxon  in  re  Hydraulica.  Ponitur  aa* 
rem  Aqua  ubique  fibj  cobxrerc 

Oriunturbina  ifta  Corollariaex  Cafu  I. 

i  $  Ex  Cafa  fecundb^awc  Method us&ftimandi  Motara 
Sanguinis  in  quatibet  Arteria. 

1.6.  Datis  quibufcunque  Arterife  binis,  arqualem  San- 
guinis molem  tranfmiuentibus,  major  eft  impetus  Sao* 
guinis  in  Arteria  a  Corde  remotiore  quam  in  propiore* 
Quod  eft  Paradoxon  notatu  dignum  in  Occonomia  A- 
nimaii.  ■ '  •  >. 

17.  Ex  Gifu  tertio  oritur  alrerum  Paradoxon  m  Oc, 
conomia  Animali.  nempe  majorcm  efle  Sanguinis  mo- 
turn  five  impecum,  in  /W ten  is  omnibus  Captllaribus  fj- 
mul  fumptis,  quam  in  ipfa  Aorta.  Ttem,  major  eft  in 
*  Capiliaribus  Venis,  quam  Arteriis. 

ii  Ex  Cafu  quano  deducitur  Mcrhodus  definiendi 
motum  Sanguinis  in  quavis  Vena. 

»o.  Ex  codem  deuueitut  rerttum  in  Oeconomia  Ani» 
mali  Paradoxon,  nempc  majorcm  efle  ^antjui.m  impc- 
turn  in  Vena  quarts,  quam  in  Arteria  ei  Venx  refpon- 

deuce, 
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d«nte,  &  proinde  majorcm  cffe  in  Vena  Cava,  qiiam  in 

Aorta. 

Problem*  T. 

•  *  •  -j 

In  venire  rnotum  Aeris  ex  Pulmonc  effluentis. 
Sit;  /  =  Lonpttudo  tortus  dudlus  aerci,  ab  Ore  &  Na- 
ribus  ad  extr^mos  ramos  Trachx*.  . 

q  =z  Quantitas  Acris  mediocri  exfpiratione  ex  Pul- 
monc ernifla. 

£j=>  Aeris  copia  validiffinia  exfpiiationc  cxpuiu. 
i  ==  Teropus  mediocris  cxfpkationis. 
Tzsz  Teropus  exfpirationis  fortiffiipa:. 
Inde,  pqr  jbeorerna  3,  C*/  3,  Motus  Aeris  t%  Pul- 

mone  effluentis,  in  exfpiratione  mediocri  =ss 

1  fortiffima=^. 

Hoc  eft,  Motus  Aeris  cx  Pulmonc  exeuntis  xqualis  eft 
motui  molis  Aeris,  quae  unica  exfpiratione  cmittitur, 
cujus  ea  fit  velocitas,  qua  pcrcurratur  tempore  exfpi- 
rationis Joogirudo  totius  Caoalis  Aerei.    «g.  £•  L 

Acris  quanritatem  exfpiratione  mediocri  emiflam  Vir 
Ciariflimus,  Alfhonfas  Bordlus,  fado  Experimento  i8 
circiter,  vel  10  unciis  cubicis  definit.  Eft  autem  diver- 
fa,  non  folum  in  diverfis  Hominibus,  fed  etiam  tempori- 
bus  diverfis,  in  Homine  eodem.  Ipfe  Experimentum  in 
hunc  modum  infticui. 

Vcficae  madefaclx  a  parte  inferiore  pondus  appende- 
bam,  6c  aptato  eidem  fuperius  tubo  vicreo  Diametro 
circiter  unciali,  naribus  obturatts  Aerem  veficae  lenirec 
infpirabam,  per  fpatium  trium  minurorum  fecun 
dorum,  pondere  interim  in  menfa  quiefecnte.  Poftea 
Veftcam  cum  Aere  inclufo  &  pondere  appenfo,  fub  A» 
quam  in  vafe  Cyltndrico  contentam,  demergebam,  no- 
tata  diligenter  altitudine,  ad  quam  Aqua  attoilebatur. 
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V4iMi9>,  Acfor c&  vefifca  t^/^V.itcfriitH^^aoJem  cum 
pondcre  in  Aquam  immitrebam.  Quod  cum  eflet  fadum, 
facile  inveniebatur  Aquae  moles,  quae  vafi  infula  altitudi* 
iiem  prius  notatam  conficeret.  Experimenro  cedes  repc- 
tuo,  &  additis  ifibi  inviccm*  quant  itaubus  fmgulis  invco- 
tis;  carum  dcfdita,'  five  media  'mofes'Mqux  vafi  mfufa, 
rcperiebatur  unciis  cubicis  xqualis:0  Quae  moles  eft 
Aeris  vc7ica£ebntentae  ;  &  adjeda  circiter  parte  duodcci 
ma,  feu  3  unciis  cubicis,  ob  Aeris  condenfationem  a 
frigore  Aquae  fijStim,  cum  tempcfla$  fuerit -' hyemalis. 
efneiuntur  3^8  uncYx '  cubicx.  Prxtcrea  addendum  eft 
rannllum,  rum  propter  Aquae  prcffionem  in  vcficam, 
turn  oh  Va pore m  qui  cum  haiku  emittitur  in  humorcm 
coadtum  ;  quod  fiat  necefle  eft  ex.  fngore  Aquae,  &vc- 
ficae  macHdae  conta&u.  jEftimavi  igitur  Aeris  copiam, 
Jcni  exfpiratione,  *miflam  tempore  trium  minutorum  le» 
cundorum,  numero  rotundo  40  unciarum  cubicarum. 

In  exfpiratione  valid ilfi ma.  txfpirabam  unci  as  cubicas 
Mft  tempore  minuti  fecundi  unius.  • 

Hujufmodi  autem  exfpiratipne,  cum  vehementi  Pul- 
monis contentions  ad  flranguiatum  fere  continual!, 
2  20  uncias  cubicas  ex  Pe&orc  emittebam.  Unde  pa* 
ret,  ut  id  obiter  moneam,  multo  plus  Aeris  in  Pedoie 
fupereflc,  quam  unica  exfpiratione  mediocri  emitti. 

Si  ergo  ponatur/=  x  pedes- 

^•=40  unciac  cubieae 

1 15  uncix  cubieae. 
*  =  3"  • 

Aeris  Gravitas  Spcciflca  ad  Gravitatem  Aqux,  ut  1 
ad  iooo* 

Pes  Aqux  cubicus  =  iooo  unc  Avoir  J. 

Erit  Motus  ntediocris  Aeris  Pulmone  excuntis  scqua- 
lis  motui  ponderis  Scrupulorum  4  &  Granorum  9, 
cuiod  percurrac  unciara  unam  minuto  fecund*  ;  vcl 
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motui  ponderis  Gran i  i  f,  qiu>d  eodcm  tempore  confi- 
ctat  longicO^frtcm  £  pedum  &;  7  ufrciarum.  Quae  eft 
velociras  Aeris  per  La/yngem  effluentis,  pofita  Laryn 
gis  Sedlione  =  J-  uncix  quad  rata?. 
1  Motu$ maximus  Aeris  Pcdtore  expulfi  xquatur  mo- 
tui  ponderte  unciar  1  J  circifer,  percurrentis  unci  am  ui 
nam  mihuco  (ecundo ;  five  mocut  ponderis  grani  1  ~  per- 
currcmis  eodem  tempore  51  pedes.  Quae  eft  veloci* 
tas  Aeris  in  fovtiffima  exfpirationc  per  Laryngem  erunv 
pentis. 

Cent:  r .  Data  Aeris  copia  &  longitudinc  Ganalis 
aerei,  motus  Aeris  eft  in  rationc  inverfa  remporis  exfpi- 
randi. 

2.  Data  mole  Aeris,  &  tempore,  crir  mQtus  in  ra- 
tionc diredra  longitudihis.      ,       r     !  1 

3.  Data*  longitudinc  &  tempore,  motus  eft  ut  Ae- 
ris copia.  ,        .         -t     .  ...  r... 

4»  Dato  motu  &  Accis  eppia,  erit  longicudo  in  ra- 
tione  dire&a  temporis* 

5.  Dafp  motu  &  longitudine,  erit  Aeris  moles  di- 
re^e  ut  tempus. 

6*.  Dato  motu  &  tempore,  erit  Aeris  moles  recipro- 
cc  ut  longicudo  Canalis  Aereu 

7.  Motus  Aeris  eft  in  ratione  compofita  ex  ratione 
QuadrupJicaca  Oiametri  cujufyts  homo(oga:  ipfius  Ani- 
malis,  6c  ratione  i«vcr(a  remporis  exCpiraudi ;  vel  in.ra- 
tione  compofita-  ex  ratione  ponderis  totius  Animalis, 
ratione  cjufdem  ponderis  fubtriplicata,  &  ratione  tem- 
poris  reciproca. 

Nam  pondus  Animalis,  Diametri  cujufvis  homology 
Cubus  &  moles  Aeris  expulfi  funt  in  eadem  ratione.  Po- 
nirur  autcm  Corpora  Animalium  Machinas  eflc  fimili • 
ter  fa<5ta$. 

Scholium.  Longitudinem  hie  ufurpatam,  vcl  ipfam 
efle  concipies  Canalis  aerei  longitudinem,  fiRamiomnes 

Tra- 
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Tracba?£  longicudine  aequales  ponantur  ;  vel 
inter  longuudincs  diverias,  fi  Rami  fine  ina^cjuales. 

Problemd  11 

Dctermi narc  impetu  m,  five  impreffionem  quam  exci- 
'  pic  interna    ulmonum  lupcrficies  ab  Acre  exipirando. 

Cum  adfroni  arqualis  &  conrraria  fit  reaclio  5  ne- 
♦  ceileeft,  ut,  quanto  motu  urgeturab  interna  Pulmonum 
fupcrficie  Acr  exfpirandus.  tamo  \vMm  ab  Acre  re- 
pcllatur  fuper.lcies  I  ulmonum 

Unde,  per  Problcma  fupetius,  impetus  dtfhis  in  ex- 

fpirationc  mediocri  = 

rortiflima=%.  Q^EJ. 

Hrnc  pofitis  iiGtem  qu£  in  fuperiorc  ponuntur,  im- 
petus meJiocii^  A eris  in  1  ulmoncs  arquales  eft  morui 
jpooderis  d  achmx  circiterii  7,  quod  minuti  fecundi  fpa- 
tio  percurrac  unciam  unam ;  vel  motui  ponderis  19  Ji- 
birafum  conficientis  eodem  tempore  ~-t  unciae,  quae  eft 
velocitas  A  eris  in  contact  u  fupcrficiei  Pulmonis  inrcrnat. 
Fonimus  aurem  cum  Viro  Dodiflimo  Jacoho  Ktilie  fu- 
perjficiem  Pulmonis  internam  11900  circictr  unciisqua- 
dratis -xqualcm. 

Impetus  vero  maximus  Aeris  in  Pulmones  squanir 
motui  ponderis  unciae  circiter  1  J  moti  unciam  unam 
mirfflto  fecundo  ;  vel  motui  ponderis  19  librarum,  quod 
partem'  ~  unciae  conficiat  eodem  tempore.    Quae  eft 

Aeris  velpcitas  ad  luperficicm  Pulmonis  in  exfpiratione 

■  .•  •    .......       *  > 

vchcmenti. 

Carol  1.  Sequuntur  ex  bac  Propofitione  Corollaria 
pracedenti  fubjun&a. 

i.  Impetus  mediocris  incumbent  in  partem  fupcrfl- 
ciei Pulmonis,  qua:  fit  ipfi  Laryngis  £eclioni  xqualis,  eft 

mocus 
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moras  ponded*  4  gran i,  conneicntis  unckc  fpatium  mi- 
nuto jecundo ;  veJ  -morus  gran*  i  f-  quod  eodem  tem- 
pore percawH:  urici.*- partem  jfo  Impetus*  autem  maxi- 
mus  in  parem  luperflciem  eft  mot  us  pondcris  ~  partis 
grani  quod  unci  am  unam;  vel  motus  pondcris  grant 
i:  }  quod  ~  unci*  fingulis  minutis  fecund  is  conficiac 

3.  Impetus  Acris  in  mediocfrcxfpiratioae  in  Tuimo* 
nes  imprcflus,  atquarur  motoi  Columnar  aqucx  percur- 
rentts  unciam  unam  minuto  fecundo,  cujus  Columnar 
bafis  eft  ipfa  Pulmonum  (uperficies  interna  alcitudo  au- 
tern  eft  ntftuncia?.  Eflquc  Columns  alcitudo  pars  un- 
cije,  in  exfpiratione  omnium  vehementillima- 

4.  Impetus  incumbens  in  fupcrficicm  parem  circulo 
maxi  mo  Globuli  Sanguinei,  in  leni  exfpiracionc,  ell  pars 
£  pondcris  Globuli  Sanguinei ;  in  cxfptraiione  vehement! 
\  ejoidem  ponders,  moti  unci  am  unam  minuto  (ecundo. 
Qpa  autcm  ratiooe  Diametros  Globulorum  Sanguinis 
dimenfusfim,  cum  ufui  efle  queat  ad,aliorum  Objctto- 
cum  mimmorum  magnitudines  definiendas,  Ubct  obiter 
exponerc  CapiJlum  cemiem,  &  fatis  longum.  acicuiae 
plvries  circumvoivi,  uc  omnes  conyolutipnes  (cfe  invi- 
cem  accurate  contmgerent,  quod  admotum  fubinde  Mi* 
croicoptum  luculcncer  oftendebac.  Deinde  cum  inter* 
capcdinem  inter  cxtremas  utrinquc  circumvolutiones  Cir* 
cino  cepillcm,  eandem  !xal%,  quam  vocant  Diagonal! 
applicabam,  fpariumque  in  Scala  repcrtum  per  convolu- 
rionura  numerum  dividebam.  Undc  invenra  eft  unius 
convolutionis  iatitudo,  five  ipla  Capilli  Diameter.  Po- 
ftea  Capiljum  cundem,  in  Segment  a  minucula  divifum, 
piano  Microfcopti,  cui  vSartgumis  parum  ita  erat  ilJitum 
uc  Globuli  conipiccrcntur  dirtindi,  fupennfpergebam. 
Ea  cum  Microtcopio  concuerer,  reperiebam  aliquibus  in 
locis  Capilli  Segmenta  ita  commode  dilpofita,  uc  nume- 
rare  liccret,  qvlot  Globuli  Diamctro  Segment!  opppne- 
rentun   Etant  autcm  Segmenta  Diamcuo  incequalia, 

quod 


quod  Capillar  tenuiot  wfus  exrremum  ftertt,  , 
propius  a  Radice,  adeo  lit  jam  7,  vei  8,  jam  tx,  1  jv« 
Globuli  rranfvcrfae  Scaioni  Capilli  refponderw,  Utr©? 
que  autem  fcxperimento  farpius  itcwo-,  arftimavi  tan- 
dem mediahi  C  apilli  Diarrtcrrum  parte  -fe  utxtiap,  &  Dia,- 
metrurrt Gldbuli  Sanguined  parte  dtdfot*  DianWCty  Ca> 
prHi.  five3  parte      unef*        11    '   (1  i  1 

5.  Impetus;  quern  patitur  interna-  Pulmdmiffl  fupcrfi* 
cics  ab^e>e:extpiranao>  m^rtttr'tfft  M*>tu  leBillimi  f oris 
*C±lo  dectdentis.  1  ••';»■  ^:  ;  :> !  -  r^ 
*•  Scbol'tuM.  Negte&ft  *fto  A  '  Wuflorter  .fir  objemarum 
duorum  precedent ^im  in^imch(Hvo>nfidefartDrqucii 
Aeri  ex  Pulmone  egrcdi<*mii<*bj«cttirt  ox  a(foa>q  late  rum 
ArterixTrachxtf,  ejuiqueramorum  *  cum  id  pcrparvuni 
fir,  nequcullo  wperVmtrfto  fan*  aocuratd  xcflimanpoilc 
videatur.  Nec  fuimiis  admdawti'k>lHci»iirdTqranoiMlius 
riumeroi'um  exquiftie  (ervaridis;  *um  id^numrnobis  pro- 
pofitum-  fucrit,  «r  methodum -expbncrcmu8.:.tftunaiidi^ 
aJiquanro  ccrtius  quam  videtut  anttfhac  fedhim,  vires 
cas,  quibusagit  *tfr inrfcr  e*4t>tondum  in  \aialangui* 
nea  fupcrticicm  Pulmonis  inicrnam  perreprantr*>  Undc 
dignoici  pcteft,  utrum  pares  firtt  hx  vires  efledis:  iftis 
producendiS  qux  iifdem  a  Do&tftimis  quibufdam  Scrip* 
toribus  Medirts  tnbuurttur.  Quctthibcrum  elto  Lc&oris 
Scientia  Nlechanftfa  &'£natomica<  irtftra#i  Judicium.  -- 

Definite  impctunj  Sanguinis  in  Vena  Cava  propc 
dextram  Aurieti torn 'Cordis ;  (ivemotum  Sanguinis  per 
omnei  Arterias   &  Ve^a*  ..fluent ^x^t  i  ulmona- 


^c  ^Quarffftas 'Sanguinis una  Oordil  Syfiole  m  Aor- 
•    ■■     tam  prejjetfi.  ><  -  ■> 

I  ^Lbftgirodo  modia  ductus  intcgri  Atrerio- Vcnofir 
-  t  *acion*habha  ramo«i$i  lo^wunvabreviorum 
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t  =  Temporis  fpatium  inter  jMaos  Pulfus  intercept 
turn. 

Inde,  per  Theoroma  3*  CaC  4*  impetus  quxfitus 

Hoc  eft,  Impetus  Sanguinis  In  Vena  Cava  xquatur 
motui  molis  Sanguines,  qux  una  Syftole  in  Aorcam  pro- 
jicicur,  cujus  ea  fit  velocitas,  qua  pcrcurri  qucat  Inte- 
gra Arteriarum  &  Venarum  longitude,  temporis  fpa* 
tio  inter  binos  Pulfus  intercepto.  «g.  B.  L 
&  in  Corpore  Humano  ponantur 
=  x  unciae  Avoir  J* 
=  6  pedes 
3" 

Eric  impetus  Sanguinis  in  Vena  Cava  azqualis  mo* 
tui  ponderis  ix  librarum,  quod  unciac  unius  iongicu- 
dinem  conficiat  fingulis  minutis  fecundis ;  (eu  mocui 
ponderis  x  librarum,  quod  pari  temporis  fpatio  percur- 
rat  pedem  ~  Qua;  eft  fere  Sanguinis  velocitas  in  Ca- 
va fluentis.  Ponimus  autem,  ex  dimenfione  Viri  Dodfc 
flimi  fupra  dirfii,  Cavx  Scdlioncm  dodrantem  eflc  un- 
ciae  quadrats. 

CoroL  Oriuntur  ex  hoc  Problematc  mutatis  mutandis 
omnia  Problematis  primi  Coroilaria. 

FrMma  IV. 

Deter  rainarc  motum  abfolutum  Sanguinis  in  Vena 
Cava ;  five  motum  Sanguinis,  per  omnes  Arterias  & 
Venas  fluentis  rd  aeter  Pulmonale*,  fublata  Vaforum 
refiftentia. 

Sit  velocitas  Sanguinis  Naturalis,  ad  cam  velocitatem 
qua  Sanguis  fluerec,  dempta  omni  refiftentia,  ut  1  ad  x% 
Lumquc  per  Cml.  fuperioris  Problematis,  &  Or*/  i* 

Eeeeee  Fr*H. 


ttctL  i.  Motus  Sanguinis  fit  in  ratione  velocitatis, 

x  a  I  " ' 

Quod  (i  proporiio  per  Experimentum  a  Viro  CI* 
riflimo  fupra  laudato  intlitutum  invenca,  ut  vera?  pro- 
pinqua,  admittatur,  erit  x  —  t .  5. 

L/nde,  pofitis  iifdem  quae  in  fuperiore  ponuntur, 
motus  abfolutus  Sanguinis  in  Vena  Cavaarquatur  mo* 
tui  ponderis  30  librarum,  quod  minuco  fecundo  Ion- 
gitudinem  uncialem  percurrat ;  five  motui  ponderis  t 
librarum  percurrencis  eodem  tempore  pedem  r  Qua 
fere  vclocitate  Sanguis,  omni  reliftentia  liber,  per  Ca- 
wm  dcferrecur. 

Problem*  V. 

Mbtdtik  Sanguinis  snvenire  in  Vena  Pulmonali  pro*- 
pe  finiftram  Cordis  Auriculam  ;  five  raotum  tot i us 
Sanguinis  per  Pulmonem  ftuentis. 

Prater  rtotulas  in  PtM.  3.  uttirpatas,  fit  \—  Canalis 
Artcfrio-Veribfi  Pulmonici  media  longitudo. 

l/nde,  pet  Thtor*  3.  C*[.  4.  invenitur  motus  quarfi 

tilS  =  «A 

■I 

Hoc  eft,  motus  Sanguinis  per  Pulmonem  fluentis  a> 
qualis  eft  motui  molis  Sanguines,  qux  una  Syftole  m 
Arteriam  Fulmonalcm  projtcitur,  obcinenris  earn  veloci- 
tatem^  qua  perurratur  iongitudo  Arteriarum  ac  Ve- 
narum  iulmonalium,  tempore  inter  duos  FuHus  inter- 
ccpto.    Q  E.  I. 

'  Si  ponatur  in  Corpore  Humano  X  —  1  '  pes. 

Erit  motus  Sanguinis  inPuln^  n:  aequalr  morui  pon- 
deris 3  librarum,  ptrcurrcntis  ui  dale  fpatium  mir.uto 

'  fawd<v 
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Definire  momentum  Sanguinis  abfclutum  in  Venai 
Pnlmonali. 

Eodcm  argumcnto,  quod  in  Prttf.  ufurpatum  eft, 
invenitur  motUS  qu x fi t u s  as  ft .  5  X  &  E.  L 

Pofitis  vcro  iifdem  qua?  fupra  ponuntur,  motus  ab- 
folurus  Sanguinis  Pulmoncm  prneccrflucntis  aequatur  mo- 
tui  pondcris  7  t  librarum,  qaod  fingulis  minucis  fecundis 
uncia?  unius  fpatium  percurrat. 

Scholium.  Expcrimento.^/7/JM  definita  eft  propor- 
tio,  quam  obtincr  Sanguinis  per  Ami: am  cjufquc  ramos 
fluentis  velocitas  naturalis,  ad  cam  velocitacem  qua 
Sanguis  per  eofdem  flucrcr,  fublata  refiftentia  Arceria- 
rum  &  Sanguinis  proceed  ends.  Earn  nos  proportioncrn 
ad  Singuincm  per  r$rteriam  Pulmonalem  fluentem  tran- 
ftulimut*  Quia  fublaca  vel  imminuta  fecund um 
quamvis  ractonem  refiftentia,  quse  Sanguini  per  utram- 
que  Arteriam  fluenti  objiciturt  ncceflario  Sanguis  jNri  • 
ter  acccleratur  in  utraque  Arceria.  Id  enim  nifi  Mat, 
bini  Cordis  Vencriculi  auc  eodcm  tempore  non  conrra- 
bentur,  aut  eandem  Sanguinis  quantitatcm  non  ejicienc. 
Quorum  utrumvis,  abfque  fumma  totius  Machinae  per- 
turbatione  &  difcrimine,  fieri  omnino  non  poceft. 

CoroL  Ad  tria  Problemaca  prarcedentia. 

Sequuntur  hinc  Corollaria  Problemaci  quinto  fub- 
jun#a,  mutatis  mutandis. 

Scholium  ad  quatuor  Problemata  fuperiora. 

Notandum  Sanguinis  velocitacem,  turn  per  Pu1mo> 
nem,  turn  per  reliquum  Corpus  fluentis,  cum  reipfa  a> 
quabilis  non  fit,  hie  tamen  talum  fingi,  ut  motus  San- 
guinis medius  inveniatur. 

Eeeeee  x  Schslium 
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Stholhm  gtncrtU. 

Si  cui  numert  minus  accurati  videantur,  qui.fparfim 
Charaderibus  fpeciofis  apponuntur,  poteric  ille  facili  0- 
pera,  invcntisper  experimenta  nu mens  qui  propiusai 
acccdanr,  motuum  cxcmpla  fupra  pofita,  vel  Pro- 
poficionum  ipfarum  vel  Corollariorum  ope,  corrigere. 
I  g  no  feat  autem  nobis  Leclor  ingenuus,  fi  per  viam  ince- 
dentibus  nullis  pra?cedentium  veftigiis  tritam,  adeoque 
Erroribus  in  omnes  partes  opportunam,  Humanr  ali- 
quid  forte  accident. 

Dsmus  btnc  vcnUm,  pctimu[q»e  vicifltm. 


IV.  An  Account  of  the  Sinking  of  three  Oaks  into 
the  Croundy  at  Manington  in  the  County  of  Nor- 
folk. Communicated  by  Peter  Le  Neve,  Efqy 
Korroy  %jng  at  Arms>  and  Fellow  of  the  Roy- 
al Society. 

ON  Tuefddf  Jnlj  the  of  the  laft  Year,  1717,  in 
the  Grounds,  and  near  the  Seat  of  Sir  Cbtrles 
Fotls,  Baronet,  in  the  County  of  Norfolk,  and  Parilh 
of  ManingtoB)  (which  lies  about  mid- way  between  the 
Market  Towns  of  Holt  and  Ajljham,  and  about,  (even 
Miles  from  the  Coaft  near  Cromer)  in  the  day  time,  to 
the  great  aftonifhment  of  thole  that  were  prefent ;  firft, 
one  fingle  Oak,  with  tne  Roots  and  Ground  about  ic, 
was  feen  to  fubfide  and  fink  into  the  Earth,  and  not 
long  after,  at  about  40  Yards  diftance,  two  other  Oaks 
that  were  contiguous,  funk  after  the  fame  manner,  into 
a  much  larger  Pit ;  being  about  3 }  Foot  Diameter, 
whereas  the  former  is  not  fully  18.  Theft,  as  they 
funk,  fell  a-crofs,  fo  that  obftrutfing  each  other,  only 

the 
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the  Roots  of  one  of  them  reaches  the  Bottom,  whereas 
the  flrft  (lands  Perpendicular. 

When  the  firft  Tree  funk,  it  was  obferved,  that  the 
Water  boyl'd  up  in  the  Hole ;  but  upon  the  finking  of 
the  greater  Pit,  that  Water  drain'd  off  into  it,  from  the 
former,  which  now  continues  dry.  The  depth  thereof 
to  the  firm  Bottom  is  nine  Foot  three  Inches ;  and  the 
Tree  that  (lands  upright  in  it,  is  ;  Foot  8  Inches  in 
Girr,  and  its  Trunk  about  18  Foot  long,  half  of  which 
is  now  within  the  Pir.  In  the  Bottom  of  the  greater 
Pic,  there  is  a  Pool  of  Water  about  8  Foot  Diameter ; 
whofe  Surface  is  1 1  Foot  ;  Inches  below  the  Ground, 
and  the  Trees  that  are  in  this  Pir,  are  much  of  the  fame 
length  with  the  other,  but  fome what  fmallcr,  the  one 
being  in  Girt  3  Foot  $  Inches,  the  other  but  two  Foot 
9  Inches 

The  Soil  on  which  thefe  Trees  grew,  is  Gravelly ; 
but  the  Bottom  is  a  Quick- fand  over  a  Clay,  upon 
which  there  are  Springs,  which  feed  large  Ponds  ad- 
joy  ning  to  Sir  Charles  Pttts's  Houfc,  at  about  a  quarter  of 
a  Mile  from  thefe  Holes. 

The  Nature  of  the  Soil  feems  to  afford  us  a  reafonable 
conjecture  at  the  Caufe  of  this  odd  accident,  which 
fome  perhaps  may  be  apt  to  reckon  as  a  Prodigy.  The 
Springs  running  over  the  Clay  at  the  bottom  of  a 
Bed  of  very  minute  Sand,  fuch  as  your  Quickfands 
ufually  are,  may  reafonably  be  fuppofed  in  many  Ages 
to  have  wafht  away  the  Sand,  and  to  have  thereby  ex- 
cavated a  kind  of  Subterraneous  Lake,  over  which 
thefe  Trees  grew:  And  the  force  of  the  Winds,  on  their 
Leaves  and  Branches,  agitating  their  Roots,  may  well- 
have  loofened  the  Sand  under  them,  and  occasioned  it 
to  fall  in,  more  frequently  than  elfewhere  ;  whereby  in 
length  of  time  the  thin  Bed  of  Gravel  being  only  left, 
it  might  become  unable  to  fupport  its  own  weight  and 


that  of  the  Trees  it  bore    That  this  is  not  a  bare  cofh 
jedture,  may  appear  fr  m  the  boy  ling  up  of  the  Water 
at  firft  in  the  leller  Ho  e,  and  its  itanding  in  the  bigger 
and  lower.    And  if  it  Ihall  be  iouno  that  k  was  a 
very  windy  day  v  hereon  this  acidenr  happen'd,  k 
Will  much  add  to  the  probability  o*  rhis  ^oiu:ion 
An  accident  not  unlike  this  lardy  happened  in 
•    Fket'/lrcet,  London  by  the  defe&  of  the  at  died  Hoof  of 
a  very  deep  Common-Sewer.    The  Eurdi  gradually 
falling  into  the  Sewer,  was  carried  away  by  it,  fo  as 
not  to  obftrud*  the  Watery  and  tlie  continual  rremour 
of  the  Ground,  occaftoned  by  the  conduit  pa/ling  of 
Carts  and  Coaches,  by  degrees  (hook  down  the  ^arth, 
fo  as  to  leave  a  very  grear  C  vetn,  the  Top  whereof 
at  length  grew  fo  very  thin,  that  one  da)  a  weighty 
Cart  having  juft  pad  it,  a  great  ipacc  of  the  Pavement 
funk  in,  in  the  middle  of  the  Street,  not  without  hazard 
to  a  Coach  then  driving  by. 


V.  A  ^eSlificatiqn  of  the  Motions  of  the  five  Satellites 
of  Saturn  5  with  jome  accurate  ObferVations  of 
them9  made  and  ComnMnicatcd  by  the  fyvtrend 
Mr.  James  Pound.    R.S.  Soc. 

IT  is  now  above  thirty  Years  fince  that  great  Aftro- 
noraer  Mr.  Caffini  communicated  to  the  World  his 
diicovcry  of  two  new  Satellites  of  Saturn,  which  made 
.their  number  Five  ;  and  the  account  he  gave  of  them  to 
che  Royal  Society  (of  which  he  was  a  Member)  i«  co  be 
feen  in  N°.  187,  of  thefe  Tranfadtions.  Much  about 
the  fame  time  rhe  excellent  M  Cbrifihn  Hnygem  of  Zn- 
iicbsm,  made  the  Society  a  prefent  of  the  GlafTes  o>  a 
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Tekfcope  of  i  if  Foot  length,  with  the  A f pit  at  us  for 

ufingthem  without  a  Tube;  by  help  whereof  we  might 
have  fads  fled  our  felves  of  the  reality  of  chefe  Diico- 
veries.  But  thofe  here  that  firft  cried  to  make  ufe  of 
this  Glafs,  finding,  for  want  of  Practice,  fbme  difficul- 
ties in  the  Management  thereof,  were  the  occafion  of  its 
being  laid  afide  for  fome  time.  Afterwards  it  was  de- 
fjgned  for  making  perpendicular  Obfcrvations  of  the  iixt 
Stars  parting  by  our  Zenith,  to  try  if  the  Parallax  of 
the  Earths  annual  Orb  might  not  be  made  fenfible  in 
fo  great  a  Radius,  according  to  what  Dr.  Hock  had 
long  fince  propofed :  but  in  this  we  mifcarried  alfo,  for 
want  of  a  place  of  fufficient  height  and  firmnefs,  where- 
.  on  to  fix  the  Object  Glafs,  fo  that  it  lay  by  neglected 
for  many  Years. 

In  the  mean  time  we  could  not  but  remark  a  great  re- 
serve in  the  French  Attronomers,  in  relation  to  thefe  Sa- 
tellites, of  which  they  have  given  us  in  their  Yearly 
Mtmttrs  no  Observations  till  very  lately,  nor  have  they 
teemed  willing  to  (hew  them  in  their  Glades  to  fuch  as 
requeued  it :  fo  that  it  might  poflibly  occafion  in  fome 
Pcrfons  a  fufpicionof  the  reality  of  this  Difrovcry :  And 
the  Reverend  Mr.  William  Derham  liaving  borrowed  of 
the  Society  their  long  Glafs,  could  not  thereby  allure 
himfelf  tbac  the  fmall  Stars  he  fbmetimcs  found  about 
Saturn,  were  really  bis  Satellites,  their  fituarion  not  a- 
greeing  with  their  places  derived  from  the  Tables  of 
their  Morions  exhibited  in  N°.  187.  of  I' hi  I.  Tranfaff. 
befides  that  he  wanted  a  fufficient  height  to  raife  the  Ob 
jed  Glafs,  fo  as  to  view  Saturn  to  advantage,  above  the 
Vapour  of  rhe  Horizon     But  in  the  Memoirs  for  1714* 
pubhflicd  but  about  a  Year  fince,  M  Cafrt,  the  worthy 
fcucccfibr  of  his  great  Father,  has  given  us  fome  Obler- 
vatkms  which  clear  up  the  foint,  and  by  (hewing  the  er- 
rors of  thole,  firft  Tables,  has  enabled  us  to  be  affured, 
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that  we  have  Teen  the  whole  SrtcUitltm  of  Sttttrn  our 

felves. 

The  Subftance  of  thcfe  Obfervations  is  as  follows. 

Anno  1714    Matt  6.  St  N  about  Mid- night,  Saturn 
being  thenStationary  in  ur  40.  %y\  the  Fitch  and  outetmoft 
S  a  tell  uc  was  in  its  (uperiour  Conjunction  with  the 
Planet,  and  at  the  lame  time,  the  Earth  was  nearly  11 
the  Plain  of  this  Satellit's  Orbit,  io  that  it  appearca  to 
pals  very  near  the  Center  of  Saturn;  From  hence  and 
from  fome  other  preceeding  Obfcrvations    Mr.  Ciffini 
concludes  that  the  Nodes  of  this  Satellits  Orb  are  m 
4  degrees  of  »*  and  H,  and  chat  its  Inclination  to  the 
Ecliptick  is  not  much  more  than  half  thar  of  the  other , 
Satellites.    Hence  it  mould  follow  that  the  Ellipies  it 
defences  by  its  apparent  motion  about  Saturn,  when  in 
n  and  ?  arc  much  flatter  and  nearer  to  his  Body,  than 
thole  of  the  other  four,  which  he  allows  to  move  in 
the  plain  of  the  Hing,  and  to  have  their  Nodes  in  xip 
of  np  and  x,  with  an  inclination  to  the  Ecliptick  of 
3 1  degrees.    To  confirm  this  difcovery ,  he  produces  a- 
nother  Obfervation  of  his  Fathers,  near  Thirty  Years 
before,  viz.  that,  Anno  1685-,  AUii  31.  St  N  about 
Noon,  the  fame  Satellite  was  obferved  in  fuperiour  con- 
junction with  Saturn,  with  lefs  than  one  Diameter  of  the 
Ring  North  Latitude,  Saturn  bciog  then  in  nr  1 i°.  48'. 
So  that  the  Satellite  wanted  but  7°.  zi'  of  com  pleating 
134  Revolutions,  in  the  Interval  of  time  between  them. 
From  thefe  Dau  it  was  cafy  to  (ettle  the  Theory 
of  this  Satellite. 

As  to  the  Fourth  or  the  Flugcnisn  Satellite ;  in  the 
Memoirs  for  17*5*  but  juft  now  come  to  hand,  we  find 
a  very  curious  Obfervation  of  it,  and  the  firrt  of  its  kind* 
viz-  that  Mart-  x$°.S.  IK  about  i  ih  P.  M.  this  fourth  Sa- 
tellite, then  in  Afogeo,  did  immerge  behind  the  Body  of 
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turn.   With  this  Emendation  the  place  of  this  Satellite 

may  for  the  future  be  computed  with  a  fufficicht  exa#- 
nc(s 

The  Third  Satellite,  by  an  original  mifhke  in  the 
Letters  in  N°.  187,  is  afl  wrong  s  irs  dayly  Motion 
being  there  printed  r.  180.  41'.  50"  inflcad  of  2'. 
41'.  50";  as  may  be  perceived  by  the  Period  thereof 
being  determined,  in  the  aforefaid  Memoirs  of  1714,  to 
be  4**.  \  ih.  25'.  11".  that  is,  that  it  makes  400  Revolu- 
tions in  1807  days.  This  Satellite  was  obferved  by 
Mt.  Cafflni,  April  4".  St.  N.  ioh.  V.M.  to  haVc  newly  paft 
its  inferior  conjunction  with  Saturn,  and  a  perpendicu- 
lar from  it  fell  on  the  extremity  of  the  weftcrn  Anfe,  fo 
that  at  about  5*.  P.  M.  it  was  with  the  center  of  the  Pla- 
net then  in  nr.  50. 3  3'.  and  confequently  in  X  50.  23'.  But 
ineunte  anno  Gregoriano  1686,  the  Epoch*  thereof  was 
^9°.  39'-  So  that  from  the  Noon  of  the  laft  of  De- 
cember 1 63 5,  to  April  40.  6".  18'  anna  1714,  that  is,  in 
ioixo  Days  6*.  18',  there  have  been  made  n8.jf  Re- 
volutions of  this  Satellite  to  the  Equinoctial;  from 
which  Data,  the  Tables  of  its  Motion  are  readily  deriva- 
ble 

The  Radix  of  the  penintime  or  fecond  Satellite,  ac- 
cording to  the  aforefaid  Letter,  ineunte  anno  Greg.  1*86*. 
Was  in  90. 10.  But  by  the  Obfervatiohs  of  Mr.  CaJJinl 
made  the  Nights  before  and  after,  this  Satellite  was  in 
its  (uperior  Conjunction  anno  1714.  April 4'.  1 1'  J,  St.  ffc 
that  is,  in  1*5°.  2 1\  where  Saturn  then  was:  So  that 
April  of.  22.''.  12',  an  entire  Number  of  Revolutions  were 
performed  fince  the  Epoche  of  1686,  that  is,  in  10310 
Days  xx\  11 :  which  Number  can  be  no  other  than  3 ; ;  1, 
according  to  the  Period  thereof  given  in  this  Memoir e9 
viz.  2/  1 7*. 

Laftly  the  innermoft  or  fir  ft  Satellite,  at  the  fame 
time,  viz*  1714,  April  4°.zih.  30'.  St.  If.  was  in  its  in- 

Ffffff  ferioui: 


X  5°V> • out  theEpccbe  thereof  for  1686,  is  >y.  X4°.  '.$©' 
which  place  the  Satellite  had  pall  40**.  3 1/  at  the  time 
of  the  Obfervation.  This  Arch  it  moves  in  5*  6':  Where- 
fore from  the  time  of  the  Epoch t  to  .  frit  4*.  i6*.z4* 
I714,  or  in  iojxo  Days  i6\  14.  the  Satellite  haspcrr 
Formed  5467  Revolutions,  its  Period  being  determined 
to  be  I  Day,  2 1  hours,  1 8',  xy",  in  this  Mcmoire. 

Having,  by  the  help  of  thefe  late  Obfervations  cor> 
recced  the  motions  of  the  Satellites  which  it  was  not 
poffible  for  their  firft  Difcovcrer  to  fettle  truly,  in  the 
fhort  interval  before  1687  ;  and  having  fixed  their  Et- 
ches for  the  prefent  Year,  we  were  enabled  to  know 
where  toexpe<3  them  with  more  certainty,  and  to  di- 
ftioguifli  tbem  one  from  another,  and  from  the  frnall 


Mr.  Janus  Pound,  (whofe  indefatigable  Induftry  is  no 
way  inferiour  to  his  incomparable  Skill  in  Agronomical 
matters,)  having,  by  means  of  his  Steeple  of  Wanflti, 
provided  a  Gnomon  high  enough  for  the  purpofc,  and 
having  fitted  a  very  commodious  Apparatus  for  ufing 
the  Society's  aforefaid  long  Tclefcope,  foon  dilcovered 
by  it  all  thete  five  Satellites ;  and  lately  communicated 
to  them  the  following  very  curious  Obfervations. 

1 71 8.  April  xid.  10*.  40'.  The  third  and  fourth  Satel- 
lite of  Saturn  were  in  Apogao ,  a  little  pad  their  Conjunction 
with  Saturn :  A  perpendicular  from  the  fourth  to  the 
Tranfverfe  Axis  of  the  Ring  Cor  Line  of  the  Aufs) 
fell  a  little  without  the  Eaftern  Anfa  s  and  a  Line 
through  the  fourth  and  third  touched  the  Eaftern  Limb 
of  Saturn.  Fig.ly, 

The  firft  was  Northward  of  the  Line  of  the  Anfa 
(and  therefore  in  the  Apogaon  Semicircle  alfoj  diftant 
from  the.  faid  Line  about  as  far  as  the  end  of  the  Con* 
jugate  Axis  of  the  Ring  was  from  the  Center  of  J?,  vlt. 


h  them.    And  the  Reverend 


nearly 
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nearly.  £of  Sat  urns  Semidiamctcr*  and  it  was  about  a 
Semidiameter  of  the  Ring  from  the  Weftcrn  Anfd. 

The  fecond  was  a  very  little  Southward  of  the  Line 
of  the  Anfd  (and  therefore  in  the  Perigd**  Semicircle) 
above  a  Semidiameter  of  the  Ring  Cor  about  the  Semi- 
diameter  of  the  Ring  4-  the  Semidiam.  of  \)  from  the 
Weftcrn  Jnfa.  And  the  Third,  Firft  and  Second  were 
in  a  ftrait  Line. 

At  io'.jo'.  A  Perpendicular  from  the  \dto  the  Line, 
of  the  Anfs  fell  almoft  on  the  middle  of  the  bright  pare, 
oft  he  Eaftern  Anfd,  but  fomewhae  nearer  the  Center 
lhan  the  faid  middle. 

Afril  %xi.iik.  5'.  The  four  innermoft  Satcllics  were 
all  Eaftward  of  T?.  The  zd  and  <\\h  in  the  Apogdon, 
and  the  17?  and  $d  in  the  FcrigdoA  Semicircle.  A  Line, 
through  the  zd  and  4th  touched  the  South  Baft  Limb 
of  "ft.  A  Line  paiTmg  through  the  $d  and  the  end  of. 
the  Conjugate  Axis  of  the  Ring,  was  parallel  to  the 
Line  of  the  Anf*. 

At  ii*.  Jo'.  A  Perpendicular  from  the  firft  to  the  Line 
of  the  Anfd  fell  on  the  Eaftern  Extremity  of  the  Ring, 
Fig.  f8>  .. 

Thefe  Diftances  and  Directions  were  taken  only  by 
EQimation.  and  not  by  any  a&ual  Meafurement. 

The  fifth  (or  outermoft)  Satellite. being  at  this  time 
near  itsgreateft  Elongation  Eaftward,  among  fevcral  ve- 
ry (mall  Telefcopick  Stars,  he  could  not  determine  its 
Pofition.  But  by  obferving  the  Motion  of  this  Come  o- 
ther  Nights  before,,  he  was  now  fully  fatisfied,  from  the 
Motions  rectified  as  above,  that  there  are  five  Satellits 
of  Sdturn,  as  Mr.  Cajfini  had  lone  fincc  afierted. 

In  the  bright  part  of  each  An] a  was  a  darkifli  Ellipfe 
nearer  to  the  out  fide  than  the  in-fide  of  the  Ring,  as  if 
it  was  compofed  of  two  Rings  near  to  one  another. 

On; 
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*  On  tbcBdiy  of  4,befid*  the  Ring  on 
there  appeared  on  the  Nir/A-fide  a  Zone  not  (a  fs 
the  Center  as  the  Ring,  and  not  much  unlike  thefl 
eft  of  Jupiter's  Belts,  Theft  appearances  were  firft  | 
notice  of  byr  Mr/Of/*/,  as  may  be  fecn  in  Phil.  J 
N°.  u8  pag  690    Vide  FJ^  1?. 

We  (hah  in  our  nexc  give  the  Publick  Tables  o 
Motions,  corrected  from  the  aforefaid  OblervarJ 
id  (lead  or  thole  in  N°.  lij.  But  it  fs  not  to  cij 
ed  that  thefe  Satellites,  exceedingly  rmrme  in  | 
(elves,  and  fo  faintly  illuminated,  mould  appear 
the  Air  is  but  ordinarily  Serene*  they  requiring  no^ 
the  Medium  to  be  fummo  modo  defecate  arid  Irmpi 
withal  in  perfect  Darknefs.    For  which  reafpns  i 
well  be  underwood  why  the  Gentlemen  of  the 
Obfcrvatory  may  have  fomcrimes  made  a  dC 
undertake  to  flicw  them  upon  demand. 


r  ■ 
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For  the  Months  of  i&jf,  and  Jtoif,  17  il*  \ 
T       The   C  6NT£NTS. 

*  *  • 

1  TaM*  hfotuum  quinque  Satellitum  Saturni ,  ad 
0m.  nuperarum  OtferVationum  C*f* 
-     coiiformcs  redattte.  •.  4     .  r 

w      *     f  w»www-    .»  -w   www-  *       —        -   t  .  J          i  4  w-rfii 

II.  71*  re/?  «/"  rfce  Treatife  of  that  Learned  Anti- 
'  ::4*ary  ©r.John  Tabor «/"  Lewes  (thereof  the 
^fcftVarihfublifh'd      "  " 


Anderida,  and  other  Remains  of  Antiquity  in  the 
County  of  Stifle*.  ' 

*  ConfiruBione  tfUen- 


•  - 


ar 

• 

re&t  men f want ur  vel  ad  ftmpliciores  Curias  rtdn- 
cmtur.    More  Colin-  Maclaurin,  in  Megit 

-  .    jM^  Ajatedonenfi  Mathefeos  Trofeflore. 

iV.  Remarks  on  a  fragment  of  an  old  Roman  Jk» 
ftriptitn  lately  found  in  the  Kortb  of  England. 
and  tronferibed  by  the  Cnrioui  and  Learnt* 
X>r.  James  Turin,  M  D.  and  Reg.  $©c.  S. 
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h  TabuU  Motuum  qumque  Satellitum  Saturni  d 
JiJem  nuperarum  OfyrVationum  c*rreB*>  Gzloqut 
conformes  reddtM. 

llrca  fiqem  Anni  i6%6.  D.jfy.  Dom.  Caffim,  Beg, 
Soc.  Sodalia,  &  in  Afttonorticis  heminifccundus, 


iingiilorum  a£  annum  ineuntem  r 68rf.  eorumquc  motus 
diurnos  in  Epittola  N°  187.  harum  TranfOf.  cdita  ex- 
hibuit:  E  quibus  dati9  motuUm  Tabula9  condnnavimtfs, 
dJdsquc  Epiftol*  (ubjnhaasu^  cdidirnuk  Cum  yero 
deinde  per  triginta  fere  annos  nulla*  omnino  Ofcrva- 
tiones  eorum  tradiderint,  qui  foli  potcrant,  Aftronotm 
QaIU  ;  cumque  aliunde,  ob  intervallum  temporis  .nimis 
breve,  non  njfi  laxe  psriodos  Satellicum*  prscfcrtiin  in- 
reriorum,  definveriotuerit  pr£clariflirod$  Inventors  non 
ius  difiarum  TaMiteriim  defe&us  corrigere  datum  eft, 
jam  in  fttiperii  Aflis  Academiae  Regiae  pArifienfis  Pfay- 
.Jit  &  MathemadciSi  obfervata  ea,  quae  fub  fin  em  pre- 
cedent is  Tranfofh^9        protulitrtus,  prodicre.  ... 

Horum  vcro  opc  fa<2a  aliquali  Moruum  caftigatione, 
rum  Senium  tUefcbpio  HngtnUfo  tfirtn*  Satumi  Satclli- 
-Hum  ipfi  agnovimus ;  adhibitifquc  accuratis  Rey#J>.jk 
7W*  obfervationibus,.  fabulas  fubrequei 

«  BxiW}  min.  fublatis  vero  16  grad.  vkxEpcha,  qu«  m 
Epiftala  difla  N°  187.  perpera^  fcribkur  K  i6Vi^  pro 
k  o°.  16V  ffugeniiw*m,6''*nhuatifli  tafdiorem,iriycoimu& 
7 crill  a  litem  Tabellas,  o&tnotum  diurnum  falso  in^pi- 
ftola  ilia  traditum,  de  integro  recudere  Jiecelle  habuimus, 
r*teota:faUem  Bfuh^w. 
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TabuU  Mediorum  Motown  Intimi  Sat  el  lit  is 

Saturni  a  Caflino  deteSli  Anno  i6i6. 


Annu 

Cbrtfi. 
ineuat 


i68ilw  8  48 

i6$6v  15  4 

1701  U*  6  ;4 

17140  9  S7 

i7iycs  14  29 


unit 
Jnlii 


Epoch* 


1716IL  19  2* 
I7I7V  447 

1718W  9  ;o 
1719-tf  141; 
1720  *  18  H 


M**f\M$t.  Med. 
J  tint . 
Com. 


O 

S 


0  o 

1  ;8 


;  1  10 
8  248 

6  *3  44 

II  2)22 
IO  16  19 


05^  7  10  ;i 

iVbx/.  012  9 
11   2  j 


a 


1 
8 

9 
10 


11 

M 

*4 


16 

*7 
18 

19 

20 


40 
60 
80 
100 
120 


4 

8 


4  45 

9  2f 
o  14  8 

102955 
3    4  16 


7  8f9 
ri  1;  42 

9  29  6 

*  3  49 
6852 


10  1;  15 

8  2849 

I  22) 

9  "  48 


728  13 
025-6 

4  7*9ik 
8  1 2  2 1  1 9 

6  27  46  20 


1  25  22  21 
8  2;  19  22 

3  »*  j*i 
10 18  ji  24 

y  iy  37*y 

2b" 


D  Mot.\Med. 


I 

2 

4J 

6 

7 
8 

9 

10 


1 1 
12 

3 

4 
J| 

16 

17 


In  Ann*  Bijfextili  fofl  Fc  zy  2  18  p  27 


brnarium  *ddz  unius  dlei*% 
nntnm.  ia9 

'3° 


6  to  42 

0  21  24 
726* 

1  1247 
72;  29 


2  4  11 

8  14  f| 

**f  3f 

9  6  17 

3  <6  f9 


927  41 
4  8  22  12 
10  19  41; 


429  46 
11  10  28 


;  21 10  16 
o   1  5"2  17 

6  12  ;4  18 
o  2;  16  19 

7  3  P  *o 


1  14  29 
727  21 

2  6  ; 


2  27  27  2  f 


Mot.Mtd 
-  -  *  •  o  1 

o      *  »' 


P3 


6047  40364  46 

7PfM7  37  4  f4) 

3  343*f  2 

r  11  ;  1  59  $■  10 

I  19  2840)^  18 


8 

9 
10 


14 


21 
22 

*3 


8  16  4^  24  ;  10  4 


9  29  2,2  28 
4  10  14  29; 
10  20  f  6  50 


14  6 

f33*4  *4 

33  4 
47  34J4  3° 

3H 


o  7 
20  if 
3022 

4031 

Sp  39  4413  ro 


I  27  2441 


If  21 

f9  1 


7  8466 
215  5476 
22;  i486 
2  2,0  $8496 
2  28  nf°6 


i  46  jif  i(6 
2 


f4  49  H 


3  *4f?l7 


f47 

?  18  29^7 


9   8  9165263^^67 


34  32 


342  28  f87 


;  j8  zzteft 


4*f 
%3 
*44lf 
149  f 


Motus 
Medi. 


f  26 

34 
42 

f8 


f 

*} 
21 

29 
37 


4f 

n 
1 


9 
17 


P7 


if 
33 
4* 

49 

P 
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Tabula  MediwumMotuumSatefltos  Saturni 

Tenintimi,  a  Caflino  detefti  Anna  1686. 


Anna 

Jul. 
incunt 


l68l 

1^86 

1701 

'7'4 
1715 


17 1 6 

171/ 
1718 

172c 


Jan. 


Epoch* 


*  3  »*| 

V  f  2f 

K  22  $ 

v  7  y 

V.  17  7 


1 

a 

4 


'«  27  9 

n  18  41 

28  45- 
18  49 


7 
8 

9 

10 


»4 

*  27  T41  «5 


Mar. 

Afr. 


Stff, 
Q&. 
Not. 
Dec. 


6  20.)2j  1 61  2 

to  18,  6;  17  7 
10   4.  j  18  it 

2    1  41J 

1  1741  20  o 


Med.  Mot. 


4 

8 

1 

9 
2 


10 

2Q 
O 

21  40 
I  42 


4 

6 


6 
10 

7 
u 

4 


n  44 
21  46 

2f  22 

%  M 


8 

5 

9 
1 

6 


1 ; ,  26 

5;  * 
if  2 

5  6 


J 

2 

? 

4 

5 

*6 

7 
8 

9 
10 


ri 
12 

4  Ml 


2.6  4c 
6.  42 
16  4<; 
26  4^ 

1 8^  2C 


i  *rj7 

9  12  p 

.8  28  53 

O  26  2/ 


O   12  21 

•  '  1  1 


40 

60 
80 


812 


I 
I 

2 


6  4c 

25  c 

I)  2C 

M 

26  c 


In  Ann*  Fitftxtili  piftzFthu* 
r  'wm  adJt  unim  dm  nutum 

t 


7 

8 

9 

*; 

*_5 

*7 

18 

*9 


4  «I 

8  2* 

»  4 

5  '6 

9  27 


32 
4 

8 
49 


2  9 

6  23 
II  2 

2  X% 

7  25 


12 

44 
16 

4S 
21 


4,ifr 
8  29 
1  11 

5 n 


5; 
2j 

n 


6  10 


4 
2  16 

6  27 

11  9 

20 

Q  i;. 

4  25 
9  6 
1  18 


M 

45 

17 

S 
22 


5  29 

10  II- 

2  22 

7  4 

1 1  16 

■  ■    ■  ■ 


h 

M 


It 

1 1 

(2 


1  b  f  29U 1 

2  ?  IO  f8  22  2 

30  16  26;;  ; 

4°2'  rn4? 

yp27  24125 

6 


3  )&  22 

2«  P 
9049  15 

54  48 


C    Q  17 
f     1  46  42 
i;  I  II  154; 


2914 

2;  16 

5  17 
17x8 

9 
4* 


20 

21 
22 
25 
4924 


r  164444  + 
M45 


i  27  42  4< 


1  ;»}9+s  4 
1 44 


M9  ;7 


) 


2t 
2* 


54 
26 

y8|2fc 

2 


2C 


55 

0  ?S 

4)53 
t  II  22  5-4 

217  iff 

2  22  30^6 
227  59  f7 
i  aj  27  y.8 
t  28  y(k9 
1 44  2  j»6o 


?7 

4° 


8494 

fo  4 


Mstm 
McA. 


47* 


65 


!2 

? 

? 

2? 

? 

28 

;4 

40 

» 

45 

+ 

45 

5 

4 

56 

5 

1 

2? 

2S» 
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Tahula  Mediorum  Motum  Sat$llitis 

Saturni  Medii}   k  Caflino  detetti  Anno  \6j\. 


Mtnf. 

Anni 

Com. 


Ann  is 
Julia, 
ineunt 


Epoch* 


Med,  Mot  in 


1681 
1686 
.701 


W  12  \6] 

«l  27  6 

£5  I  17 

A  II  4; 

28  4y 


1716  V  if  47, 

1717  22  2,0 
1718'X    9  ?2 

1719  T  26  ;4 

1720  -  M  ?f 


6 

7 
8 

9 
10 


000 

!0   JO  24 


I  1 
12 

M 

M 


o 

1 1 

6 

0 


21  44 

a  9 
2.2  fi 

23  ;8 


n  4  2;| 

9  '4-47! 

y  y  ;° 

3  Jy  54 

m  6  27 


16 
17 

J8 

'*l 
20 

40 
6c 
8 
100 

120 


9 

7 

4 

4 
z 

o 

9 
9 
7 
4 


17  2 

4  3 
21  y 

27  48 
14  yo 


1  f* 

18  n 

25-  ;6 
12  58 

29  4° 


2 
2 

o 

9 
7 


16  42 

2?  if 
10  26 

27  28 
14  50 


7 

f 
2 

o 

o 


21 

8 

12 
19 


»1 
16 

j8 
1 


1 
1 

2 

? 

1 


8 

27 
16 

5 

*4 


'*  /*W  BiJJextili  foji  Ftbrua- 
rium  addt  unitu  Ditimetum 


. 

<»- 

Sex.. 

c 

w 

s 

■ 

t 

M 

■3 

*  it 

1 

J 

2 

19 

4' 

1 
i 

? 

;  js 

f 

9 

6  ;8 

2 
7 

7 

29 

4 

1 

7 

9  yfc 

A 
1 

10 

18  46 

4 

3 

J 

1 

8 

27 

J 

1 6  3/ 

2 

28 

s 

A 

0 

*9  y* 

1 

6 

y° 

/ 

2;  M 

8 

9 

7 

;» 

8 

26  94 

9 

11 

27 

1 3 

9 

3 

29  y; 

ic 

2 

16 

y4 

.  0 

3 

3;  " 

r  1 

c 
j 

6 

1* 

r  1 

0 

f  7 

7 

26 

17 

1  A 

3 

39  y> 

r  2 

.0 

*y 

y9 

I  2 

•  7 

3 

4;  10 

'4 

1 

s 

40 

'4 

3 

46  25 

; 

2 1 

M 

0 

49  4& 

6 

*y 

7 

3 

y?  8 

■7 

9 

4  44 

1  1 

*  / 

3 

$6  ^7 

18 

1 1 

24 

26 

18 

3 

-f9  4^ 

'9 

2 

*4 

<■» 

?  y 

10 

y 

49 

20 

[ 

6  24 

1  1 
£  1 

1 

;c 

>  1 
&  j 

I 

9  44 

1  3 
*-  * 

10 

J7 

>  > 

n  7 

1; 

1 

2 

ya 

7 

1  6  22 

-4 

; 

22 

34 

24 

19  4; 

»5 

6 

12 

1  < 

M 

22  1 

i6 

9 

I 

y: 

i6 

26  20 

*7 

1 1 

21 

is 

27 

29  3C, 

18 

2 

1  I 

2C 

28 

22  yfc 

y 

I 

J 

?6  1; 

f 

7 

20 

4? 

Jo 

39  3^ 

M 
1 

2 


4S 

y; 
f 
yv 

L  ? 
; 
3 

3  1 
3  *< 
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Tabula  Mediorum  Mot  turn  Tenextimi  S+ 

tellitis  Sacurni  ah  Hugcnio  inventi  Anno  16  55. 


Arm  it 

Jul. 


641 

66| 
68l 


686  m   3  28 


701 


714 

7»S 
716 
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Motibus  medris  Sateilkum  ad  hunc  mod  am  confliru- 
tis,  proveoiunc  Revoiuciones  eorum  jam  vcris  proximo 
fcilicet 

D    t      ;  ; 
Primlfive  Tntiml       i.    xi.    i8.  %6\ 
Sccundi  Pent  mi  mi    m  %•    17.    4.1.  io~ 
Tertil  five  Medil       4;    n;    &f,  tp 
gtirti  Hugeniani    1$.    u.    41.  x8 
A***  five  79.     7.  4$.  00 

Pofito  autem,  juxca  regulam  Nature  (  faltcm  in  hoc 
noftro  Syfkmate)  univcrlalem,  quasque  tarn  in  Jovialium 
ac  Lun«  motibus,  quam  Planctaium  Primariorum  circa 
Solem,  obtinct,  Vires  centrum  Saturni  petentei  effe  in 
duplicata  rattone  diftantiarum  reciproce,  ac  proindc  Cu- 
bos  diftantiarum  a  centro  efle  ut  quadrata  Temporum 
period  icorum;  ex  data  diflantia  &  periodo  Ht/genUni, 
nunc  reliquorum  diftantix  ut  fcquicur. 

StmidUm.  StmUinm. 
Armull  Qhbi  Tj 

Deft.  Priml  1.9x89  4,3460 
*****  *4708  Sf$m 
Tertii  3.4508  7>7<*4* 
Jgiartl    8.0000  1 8  0060 

*fM  33.31^  fx,4578 
QiJ*  quidem  diftantix  cum  D.  Cdfml  obfervatis  fatis  qua* 
drant.  Quatuor  autem  interiores  Satellites  juxta  planum 
Annuli  Saturni  orbitas  fuas  defcribunt  proxime ;  in  pia- 
no, fe.  £quatoris  noftri  piano  quoad  fenfum  paraiiclo, 
quicquid  in  contrarium  profcrant  nonmilli.  Quintum  vc- 
ro  orbcm  fitu  paulo  divctfum  *  mcris  defcribcre,  nupet 
deprehendit  D  pe.CaOm*,  prioris  films  &  virtutum  harrVs, 
ut  videre  eft  in  Adis  Academix  Scicntiarum  Ptrlfiemfs 
Anm  1714.  Scd  hare  «SB  omnia  propriis  ociilis  con- 
tcmplart,  atquc  penicius  introfpicerc  jam  ipfi  accingimnr. 

II.  Tht 
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II.  The  reft  of  the  Treati/e  of  that  Learned  Anti- 
quary  j)r.  John  Tabor  of  Lewes  (  whereof  the 
Fir  ft  fart  is  publijh'd  in  N"  $  y  i .  of  thefe  TranC 
adlions  )  concerning  the  Site  of  the  ancient  City  of 
Anderida,  and  other  Remains  of  Antiquity  in  the 
County  of  Suflex. 

THE  former  Part  of  this  curious  Treatife  having 
found  a  jufi  Eflecm  among  ftvcral  worthy  Members 
of  the  Royal  Society,  rrho  are  Lovers  of  Antiquity, 
at  Their  in  fiance  we  have  advcnturd  to  infert  here  the  Re- 
mainder thereof;  entreating  our  Pholofofhical  and  Mathema- 
tical Reader,  to  indulge  the  Liberty  vre  nw  take,  of  break- 
ing in  upon  the  ufual  Subjecl  of  thefe  Papers, 

Where  Tacit  us  fpcaks  of  Britain  and  its  A  flairs,  his  Dc- 
(criptions  are  fo  lively  delivered, that  one  would  think  hirn- 
lelf  had  been  here,  with  his  Wife's  Father  Agricola  ;  and 
where  he  mentions  the  Irljh  1  Prince,  the  Expreflion  by 
him  us'd  feems  to  give  Strength  to  fuch  a  Supposition. 

The  gaining  the  Southern  part  of  this  I  Hand,  was  the 
greareft,  if  not  the  only  Acquifition,  made  to  the  /f> 
man  Empire,  from  the  Death  of  Tiberius  to  the  Sixth 
Year  of  Claudius  ;  which  we  may  well  fuppofe  was  not 
pafs'd  over  in  filence  by  that  excellent  Hiftorian  Tacit  ta  t 
But  his  Four  Book$  of  Annals,  which  contain'd  the 
Tran  fad  ions  of  thofe  Nine  Years,  we  have  reafbn  e- 
nough  to  fear,  are  irretrievably  loft.  From  the  mention 
Suetonius  makes  of  Claudius  his  Expedition  hither ;  'tis 

H  h  h  h  h  h  commonly 
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commonly  infinuated  his  Conqueft  here  1  coft  no  Blood. 
Our  Countryman  Bede,  we  may  fee,  was  of  that  opi- 
nion ;  bccaufe,  in  the  Account  given  by  him  of  Chudw, 
the  Words  of  Suetonius  3  are  copied.  But  Dio  Cajfts, 
frorn  whom  we  have  the  mod  particular  Information  of 
that  War,  gives  a  quite  different  Relation  of  the  Mac 
ter :  He  takes  notice  of  at  lead  Four  Barrels,  fought 
with  the  Britons  (  before  Claudius  came  over;  by  Mm 
PUutius ;  who  had  fidvius  ^efpjjtanus,  Flavius  Sshinus, 
and  Hcfidius  G£ta,  that  commanded  under  him:  In  the 
firft  Conflict,  Cdtaratdcus  was  defeated  ;  in  the  fecond, 
Togodumnus,  and,  as  may  be  inferr'd  from  his  Words 
afterwards,  flain.  From  the  manner  of  his  delivering 
the  Story,  all  thofe  Battels  fecm  to  have  been  fought, 
South  of  the  River  Thames^  and  North  of  the  Sjhi 
Anderida,  except  the  laft ;  and  that  in  the  firft  Cam- 
pa  gne  the  Conquefts  af  Hautius  could  not  have  exten- 
ded beyond  Kent  and  Swj  :  For  it's  likely  4  that  the 
Two  firft  Actions  happened  about  the  Skirts  of  the 
Syfod  AndcrJda,  Eaftward  of  tfce  River  Medtrdy;  and  the 
Third,  which  held  Two  Days,  on  the  Banks  of  that 
River ;  bccaufe,  from  the  Rivet,  where  they  were  rout- 
ed Two  Days  fbcceflively,  the  Britons  retiring,  aflem- 
Wed  *s  their  Strength  again  before  their  Fourth  Over- 


Tim'  u*  €f&f<hw<nu\\<  twrit<  *7np  tvwShinfo  n^nr.  «  c^Ku»fX«>»#Vi 
i  fnUu.iJi  Wit  t*  yfifjK  <uurif  %h5vv>       $<  71  to  fx*  x)  U-vit  r^.ri»u- 

yy    iw»ou/]tf  ffp£(  *****  ^ATti^Hf .  +&' jUttf  £tf  T»  K«t/«#<  ft  'fcfcft  ifk 


throw, 


5  cftf/rttr.  qy.t  «h . 


Digitized  by  Google 


(  ?S1  ) 

throw,  in  that  part  of  Kent  which  bordeH  on  the  Thames, 
not  fer  from  its  entrance  into  the  Sea ;  and  having 
pafs'd  it,  were  followed  by  Plautius  his  Germans,  and 
on  the  other  fide  put  to  flight ;  which  was  the  Fourth 
Adion  mention'd  by  Dfo.  Claudes  having  been  fent  for, 
comes  the  Second  Year  with  powerful  Succours  to  the 
Alfiftance  of  ilautius ;  who  with  his  Forces  waited  his 
Arrival  near  the  Thames,  not  unlikely  ftill  where  ha 
quarter  d  in  the  Winter ;  which  perhaps  was  ia  chat 
large  ftrong  Camp,  as  yet  to  be  lien  not  far  from 
Brmlj  in  Kent,  on  the  River  Ravens  four  The  Enpe- 
rour  joining  him  immediately  cro&'d  the  Thames; 
overthrew  the  Britons  polled  on  the  other  fide  to  refill 
him ;  advanced  to  Cynobelin*s  chief  Refidence  Qamdodu- 
num%  and  took  it  :  Then  receiving  Homage  of  fome 
States,  return  d  to  Rome* 

Confidering  therefore  that  CUudins  (laid  but  Sixteen 
Days  8  in  this  Mand,  we  mud  conclude  bis  Oifpatch 
was  great ;  and  that  his  Progrefs  could  not  have  been 
through  more  Parts  than  Kent,  Efsx,  Hertford/hire^ 
MiddUfex,  and  Surry.  As  to  what  eife  relates  to  the 
Rriiifb  War  in  the  time  of  Claudius,  five  that  Three 
Years  after  Titus  refcucd  his  Father  fefrafian  when  in 
great  danger,  we  have  no  Account  from  Die.  But 
where  Suetonius  9  treats  of  Vefoaftari s  Life  5  we  are  told, 
when  that  Emperour  commanded  in  Britain  for  Claudius ; 
that  he  fought  Thirty  Battels,  fobdu'd  Two  of  the 

Hhhhhh  i  molt 


•  Camden  Brit.  Edit.  1695.  Coi.  n;.  c.  1  Dion.  Caflii.  Hi*. 

Hom.  Lib.  LX.  pag.  6 79.  B.  K^mJdtr  itt  ttf         -nt  $    J>«  #T  »r> 

uCmr  <rp£t,  U*,b>n  cmMCn,  £  rnt  0dfC*ej't  w&rtu  i$*&r 
r&yu4p*t  if  t**X1  71  *  Dion.  Lib  L/«  pa». 
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moft  powerful  Nations,  won  Twenty  Towns,  and: 
brought  the  Ifle  of  Wight  under  the  Roman  Obedience. 
Of  which  Anions,  bcfides  what  might  have  been  faid 
in  the  loft  Books  of  Annals  *,  Tacitus,  in  other  Pieces 
of  his,  largely  1  hints,  that  when  Claudius  rul'd,  Vt\- 
pafians  Behaviour  and  Succefs  in  this  Ifland,  fliew'd  to 
the  World  his  Condud  and  Courage  in  the  Affairs  of 
War:  The  fame  is  alfo  taken  notice  of  1  by  Dto 
From  his  Conqueft  of  the  Ifle  of  Wight,  it  may  be 
imply'd,  the  Stage  of  his  Aclions  here,  was  in  thofe 
Countries  which  border  on  the  South  Channel  rather 
than  in  the  North:  Since  therefore  the  Clime,  the  Soil, 
and  the  more  ready  Conveniencies  for  foreign  Trade 
and  Correfpondence,  might  entitle  this  Part  of  the  Land, 
to  fuftain  as  numerous,  as  (lout,  and  as  experience!  a 
People  as  any  other  ( becaufe  Cat  far  1  takes  notice  they 
not  only  lent  Aids  to  the  Feneti  in  their  Revolt,  but 
were  wont  to  aflift  the  Gauls  in  moft  of  their  Wars  a- 
gainft  4  the  Remans : )  And  whereas  no  Hiftorian  af- 
terwards mentions  any  Difturbance  given  to.  the  Ro- 
mans from  the  Southern  Parts;  we  may  conclude,  Ft* 
ffafian  entirely  fiibdu'd  them  ;  and  that  before  he  left 
the  Ifland,  the  Methods  he  eftabliuYd  for  fecuring 
Peace,  were  no  way  inferior  to  thofe  he  had  fliewn  in 
making  War. 

The 


■  Tacit.  Aericol.  cap.  xiii.  Ditus  Claudius  auBor  operis  tranfvj>8'u  lt- 
gionibus  auxiliifque,  Qp  ajfumpto  in  partem  rerum  Vefpafiano  ;  quod  iviti»m 
venture  mox  fortuna  fuit,  domitx  gentes,  capti  Reges,  Of  monftratus  jatis 
Vefpafianus.  Tacit.  Hift.  Lib.  TIL  cap.  xliv.  Et  Britanniam  tndytus  erf* 
Vrfpaftanum  favor,  quod  tllic  fecund*  Legions  i  Claudio  prapefittts*  &  bd* 
h  clarus  er^etat,   non  fine  motn  adjnnxit  c*terarum.  1  Dion  Cafl. 

Hift.  Rom.  Lib.  LXV.  p.  7?6\  C.    Sti  j8  W  «r>a'm  wttt»  \» 

etjt  +uni  yi  Ik  f  Bftiidifa  Ik  n  c*  >4f«i  mMtut  %Ct>f*x- 

J  Dc  hello  Gal.  Lib.  LI.  ^octcs  Jibt  ad  id  helium  UJs/m*ojt  LexobioS, 
&c   auxtlta  ex  Britannia,   qua  centra  eas  Refiones  pcjtta  eft,  accerfutst, 

•*  Idem  Lib.  IV.  "Tauten  ia  Britanniam  prcjiiijci  cattenitt ,  quod,  omni" 
lusferi  Qallicis  Belli  sjjof  (bus  r^r'n  indc  fnU.n  tfrata  amilia  tntelligtUt* 
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The  Romans  well  knew,  that  thofe  who  were  Scran^ 
gcrs  to  Civility*  could  not  without  great  Difficulty  be  • 
kept  in  Obedience :  As  foon  therefore  as  the  Coun- 
tries they  had  conquer'd,  were  reduced  to  fome  degree . 
of  Quiet;  they  endeavour'd  to  make  the  People  in  love 
With  their  Governmenr,  by  introducing  their  Arts  and 
Cuftoms  among  them :  From  that  inconfiderable  Inftance 
recorded  s  by  Pliny,  we  may  fee,  how  ready  the  Re- 
mans were,  to  oblige  the  People  under  their  Power, . 
with  any  Curiofity  that  might  entertain  their  Scnces, 
in  order  to  endear  them  to  the  Authority  they  had  o- 
ver  them.  (  He  tells  us,  Cherries  were  not  known  in 
lufy,  till  the  <S8oth  Year  of  Rome%  *  when  £•  LucuUus 
firfk  brought  them  thither  from  Fontus  ;  and  that  in  a 
Hundred  and  Twenty  Years,  they  were  fo  increased, 
that  not  only  many  other  Countries,  but  Britain+zlb* 
was  fupply'd  with  them;  which  mud  have  been  about 
Three  Years  after  Claudius  himfelf  had  been  here.  The 
uiual  Landing  (torn  Rome  being  then  in  the  County^ 
of  Kent ;  that  Fruit  without  qucftion  was  there  firlt, 
planted;  and  the  Soil  well  agreeing  with  it,  maybe  the 
reafon  that  the  beft  and  grcateft  Quantity  of  it  is- 
yet  there  to  be  had  ) 

Agricola,  in  the  Second  Year  of  his  Lieutenancy  here, 
when  in  Winter-Quarters,  purfu'd  the  fame  Maxims- 
(  which  Tacitus  terms  Sahherrima  Conftlia  ;  and,  as 
it  may  be  inferred  from  an  Expreflion  of*  Co-far  con- 
ducive to  the  fame  End  )  to  gain  the  Britons,  by  ma- 
king them  acquainted  with  the  Roman  Manners  :  He 
not  .only  in  private  perfuaded,  but  publickly  help'd 

and 


*  Win.  UK  XV  cap  xxv.  '  Dc  Bell.  Gallic.  Lib.  I.  Jhrum 

•nittium  fortijftmi  funt  B*Ig*  Propterea  quod  a  cuJtu  atque  bumanitat+ 
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and  incouragfd  them  to  build  Temples,  Places  for  com- 
mon Aflemblies,  and  private  Houfes  after  the  Reman 
Mode  :  He  took  care  to  have  the  principal  Youth  in- 
(trucked  in  the  Liberal  Arts:  He  allurd  them  to  affect 
the  Habit  of  rhe  Romans:  And  laft  of  all,  to  engage 
them  the  more  firmly,  help'd  them  to  a  Taft  of  the 
Roman  Luxury  and  Goodfellowfhip,  by  introducing  the 
Ufe  of  ftiady  Piazzas  and  Baths 7,  and  their  way  of  Ban- 
queting. But  here,  Tacit*  may  be  underftood  to  (peak 
of  what  was  done  in  order  to  civilize  the  Northern 
Parts  of  this  Nation,  where  Agr  kola's  Prefence  was  re- 
quired :  The  Southern  was,  we  may  fuppofe,  (bftned 
and  quieted  by  the  fame  Methods  near  Forty  Years 
before,  when  reduced  by  Fefpajian 

From  lie  nee  it  may  be  inferr'd  ;  that  mould  never 
any  other  Tokens  of  the  Antiquity  of  thefe  Works  be 
found;  yet  would  the  Bath  denote  the  Age  of  the 
•Pavement,  and  fet  it  near  as  high  as  the  mod  early 
Time,  that  the  Romans  had  any.  real  Audiority  in  this 
Ifland. 

As  by  the  Lofs  of  fome  of  the  Annals  of  Tacit at, 
we  may  have  been  deprived  of  the  moft  early  Hiftory 
of  this  County ;  fo  likewife,  for  want  of  antient  Re- 
ligious Houfes;  there  has  been  little  or  no  Accounts 
left  of  its  Circumftances,  in  the  Times  next  after  the 
Roman  Authority  expired  here.  Malmsbuq  8  fays,  that 
•in  his  Time,  there  were  here  only  the  Abbies  of  Bat- 
tell  and  Lews,  and  thofe  not  long  erected.  The  ear- 
lieft  Mention  made  of  it,  is  by  9  Bede,  who  informs 
us,  that  bilhop  Wilfrid,  in  the  Year  6;  8.  being  rhruft 
'Out  of  his  Province  of  Northumbria  by  King  Ecgfrid, 
fetled  at  Sclfiy  in  68o.  and  (laid  Five  Years,  labouring 

in 
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in  the  Convcrfion  of  the  neighbouring  Parts;  but  of 
what  elfc  relates  to  the  County,  fave  the  miferable  Ig- 
norance of  the  Inhabitants,  and  the  Number  of  Fami- 
lies, he  has  left  no  Account.  Bede  fpent  moft  of  his 
Time  in  the  Monafteries  of  Wiremouth  and  Jtrrorv, 
and  travcl'd  little ;  fo,  that  confidcring  the  Diflancc 
from  thence  to  this  County,  and  the  different  Govern- 
ments and  Interefts  that  lay  between,  he  may  well  be 
excus'd  for  the  few  Particulars  he  has  left  us  of  ir. 

The  next  Records  we  have  to  view  are  thofe  of  £- 
theherd9  the  Cbronicon  Stxenieum,    and  Henry  Arch- 
deacon of  Huntingdon,     But  that  you  may  the  more 
clearly  apprehend  the  anticnt  State  of  this  County ; 
look  into  the  bed  Map  of  it  you  can  get.    At  the 
Weft  End,  you  will  find  VVe^Harting  and  Stanfied,  di- 
Aant  from'  each  other  Six  or  Seven  Miles ;  imagin  a  i 
flreight  Line  to  be  drawn  from  Hartlng  to  Bourne  near 
Pevcnfej,  and  another  to  be  drawn  from  a  Point  which 
mud  be  little  South  of  Stanjread  to  Bnghthtlmftone ;  . 
What  lies  North  of  thefe  Lines  is  the  Weald  or  Low- 
lands, formerly  the  Siiva  Andcrida^  that  which  is  com- 
prehended between  thefe  Lines,  and  bounded  by  the 
Sea,  from  Brighthdmflone  to  Bourne,  is  the  Downs,  fo  » 
famous  for  their  pleafant  Situation  and  Fruitfulnefs, 
The  Part  South  of  thefe  Lines,   is  a  flat  champain 
Ground,  ending  like  a  Wedge  at  Bright  belmfione.  Thefe 
two  lad  Parts  were  thofe  only  that  were  inhabited  in  < 
Bedes  Time;  they  contain  not  more  than  Two  Fifths  . 
of  the  whole  County;  which  mud  be  the  rcafon  why  . 
Bede  faid,   Suffix-.1  confided  not  of  more  than  7000  . 
Families  or  Farms  ;  whereas  in  another  place  he  com* 
pmes  Kent-  to  have  1 5000  Families* 

In  1 
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Jn  the  three  Accounts  1  above-mention'd  'tis  agreed, 
that  in  the  Year  477.  Ella,  with  his  Three  Sons  Cj- 
men,  Wlencing,  and  Ciffa,  landed  his  Forces  at  Cjmerus* 
Or  a  (  which  from  a  Charter  of  King  Cedvrallas  to  the 
Church  of  Sclfej  the  learned  x  Cambden  proves  to  be 
about  Wittcrir.g  near  Sclfcyh  )  not  far  from  which  he 
routed  the  Britons,   and  drove  them  into  the  Weald 
(  SuDjrtfftffSC  ) »  Their  farther  Progrefs  is  mod  di- 
fiindJy  and  naturally  deliver d  by  the  Archdeacon  of 
Huntingdon,  in  thefc  Words;   Saxones  autem  occupardnt 
littora  Maris  in  ®)UDftlf.  wagis  magifque  fibs  regionis 
Jpdts'a  capeffentes,  ufqu;  ad  nonum  annum  adventus  eorum. 
Tunc  veto  cum  audaciits  regiomm  in  longtnquum  capejfe- 
rcnt  ;  convencrunt  Regcs  &  Tjranni  Brittonum  apud  $$ft= 
CtffcesbUttW ,  &  pugnaverunt  ccntra.EWc  &  film  fuos,  ejr 
.fere  dubia  fuit  vicloria.    Uterque  enim  Exercitus  valde 
Ufus  &  minoratus,  alterius  congrcjfum  devovens,  ad  pro- 
pria  rcmcarunt.  Mi  fit  igitur  Elle  ad  compatriot  as  fuos  an- 
xil'tum  fiagttans. 

This  Counry  having  been  invaded  in  the  mod  We- 
Item  part  of  it  by  the  Saxons ;  if  what  they  did  after- 
wards, was  to  poflefs  themfclves  of  it ;  their  Progrefs 
mud  have  been  from  Weft  to  Fad.  And  Co  much 
Henr.  Huntingdon*  Words  plainly  imply.  He  (ays 
farther,  they  were  Eight  Years  about  it;  which,  if 
we  confider  the  Circumflances  of  the  Country,  'twill 
be  no  great  wonder  it  (hould  take  up  fo  much  Time ; 
unlefs  their  Forces  had  been  very  great,  which  we  have 
no  warrant  from  any  Hidory  to  fuppofe  :  For  the  Weald 
then  uncultivated,  mud  have  been  mod  difficult  to  pafs, 
.even  in  the  dried  Summers.  The  Downs,  like  a  Wall 
(  with  a. Terras-Walk  on  the  top)   have  a  very  deep 
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Defcent  into  it,  their  whole  Length ;  excepting*  chat 
every  Ten  Miles,  or  thereabouts,  rhey  have  deep  Chan* 
neb  through  them  to  afford  Paflage  for  the  Rivers  into 
the  Sea  :  Therefore,  what  was  then  habitable,  being 
thus  carpon'd  out  into  fo  many  Parcels  by  the  Rivers ; 
nothing  could  be  more  difficult  to  gain,  than  thofe 
Cantonments ;  were  there  any  Forces  to  defend  the 
Pafles  that  (houJd  have  been  attempted ;  the  Rivers  be" 
ing  deep  and  muddy,  and  the  Morafles  on  each  fide 
broad  and  boggy  .*  Hence  we  may  conceive,  'twas  no 
very  difficult  Task  for  the  Britons  to  defend,  nor  an 
eafy  one,  foe  the  Saxons  to  gain  the  Country.   And  in* 
deed,  the  many  old  Camps,  Mi  to  be  feen  on  the 
Downs,  are  an  Evidence  that  fcarce  any  part  cfoped 
being  a  Scene  of  Wan    lAt.Ctmden  mentions  but  two, 
Cifsbury  and  Chenkbnrj.   In  the  new  Edition  of  his  Works 
Dt.Harris  has  added  Three  more  ;  a  Roman  Camp  at  the 
Br iie  near  Chkheffer,  St.  Rooks-hill,  and  Gons  hill  near  the 
Weft  Limits  of  the  County*    It  may  not  be  improper 
here  to  infert  an  Account  of  the  reft;  in  which.  I  (hall 
tirft  take  notice  of  thofe  that  are  on  the  North  Edge  of 
the  Downs,  and  overlook  the  Wedd. 

Firft,  Chtnkburj,  mentioned  by  Mt»Cambdent  Two 
Miles  Weft  of  Steyning,  and  about  Three  Miles  North 
of  Cifsburj ;  'tis  circular  ?  its  Circumference  about  two 
Furlongs.  From  Cbenkburj  Eight  Miles  Eaft,  over  Poy 
nings9  is  a  very  large  one,  an  Oval,  not  lefi  than  a 
Mile  round  '■>  acceflible  at  one  narrow  Neck  only,  and 
that  fortify'd,  with  a  deep  broad  Ditch,  and  a  very 
high  Bank :  I  could  never  learn  any  other  Name  it 
has  gone  by,  than  Foor-M*nsWM\  perhaps  from  its  ha- . 
ving  been  a  Security  to  the  diftrefled  Britons.  About 
Three  Miles  Eaft  from  thence,  is  Wolfenburj,  on  a  Hill, 
proje&ed  beyond  the  reft  of  the  Downs,  like  a  Baft  ion; 
k  comes  near  a  Circle  in  ihape ;  its  Diameter  a  little 
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more  than  a  Furlong.   Near  Three  MlleS  Raft  of  Wo£ 
fenhury,  on  the  higheft  part  df  the  Dtnris  in'that  gar- 
ter, is  a  Camp,  near  fquare,  about*  60  Rods  long',  and 
50.  broad  ;  much  like  a  Camp'  ?  the  fide  ne*t- 

t  ha. North  is  fecurd  by  the  Precipice  of  the  Hil^  Wbidt1 
is  both  very  deep  and  fteep  ;   the  ot^er  Three  Sides 
have  each  their  Porta  after  the  Rem**  manner  dill  ve- 
ry vifible  >  the  Ditch  feems  to  have  been  n6tf  left  than 
Eleven  Foot  bcoad ;  but  the  Grotind  having  beefiptouglul^ 
the. Bank  is, but  loro :  This  is  call'd  D4whli*g,  4$  is  the' 
old  Town:  under  it.    Near  Seven  Miles  farther  Eaft,' 
and  a  Mile  and  half  Eaft  of  Lewest  is  the  laft  en  the 
North  Edge  of  the  Downs  5  h  goes  by  tfce  Name  of 
Cabmft;  which  perhaps  is  but  a  Corruption  of  the1  Bri- 
tijb. Word  Cddb  A  the  Parifli  below  it  (lilt  retain*  its 
Brltijh  Name  Clyndi  This  is  a  round  Camp,  fcarce 
Three  Furlongs  in  Circuit;  its  Ditch  Very  fcroad  and 
deep,  and  the  Rampart  within  very  high  ;  the  Places 
wticrethc  Tents  yiro  pitch'd.  are  yet  ' vifibte ;  which, 
from  the  Strength;  of  the  Out* Works,  ^ntfmate*  that 
thofe  within  held  it  no  fmall  time.    Near  a  Quarter  of 
a  Mile  Weft  of  it.  there  is  a  ftrong  Work  much  larger, 
bu*  not,  fa  pcrfedl  Y  yet  enough  to '  (hew,  it  vlras  made 
ttufectire  a  Power,  >  that  might  lie  there  tb  bridle  thofe 
in  the  ftrong  Camp,  and  prevent  their  making  Excur- 
ftons  towards  Lewes. 

The  Camps  on  the  Southern*  Limits  of  the  Downs  % 
gxcSufUoMsma'Chkhe/hr^  flfrk-Down,  a  fmalr Square, 
Four  Miles  Eaft  of  Arundel  arid  in  the  Parfth  of  Goring; 
Cifsbtrf,  Eour  Miles-  South- Weft  of  Stcyning.  Hvlling* 
bury  is  the  ottly  one  in  the  middle  of  the  Downs,  Two 
Miles  North  of '  Brighhelmftone,  'Aid  Three  Miles  South 
o£<t>ittkli»g  *  'tis  a  Square;  the  ?Vm  fti!I  remaining; 
it  contains  about  Five  Acres.  A  Mile  Eaft  of  Brirht- 
hc&pnc  on  the  top  of  a  Hill,  -half  a  Mile  from  the 

Sea. 
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Sea,  is  a  Camp,  which  has  a  triple  Ditch  and  Bank  * 
this  alio  is  a  ^uare,  only  the  Corners  arc  rouflding; 
th«)Outmoft  Trench  meafures  about  three  Quarters  of  a 
Mile,  u  In  the  Parifli  of  Ttlfcomh,  about  Five  Miles  Eaft 
of  thelaft,  are  two,  but  both  imperfed;  thd  Cliff  is  a 
Siuoh^eace  to  One ;  the  Other  is  a  Mile  diftant  from 
it*,  thejr  Weft  ISidus  are  both  JfiniuVd  wieb  very  ahJe 
Works  ;  they  were  dcfign'd  for  Squares,  and  to  contain 
12  or  if  -Acres.  At  Mecch'w  or  Novhwen,  on  the 
Point  Of  the  Hill,  which  overlooks  the  Harbour  s  Mouth 
from  the  Weft,  is  a  Fortification  which  they  caH  the 
Gafilev  ks  Banks  arc  very  high,  the  Shape  near  half  o- 
val,  confining  about  Six  Acres;  formerly  it  might  be 
much  more,  becaufe  the  Cliff,  which  forms  the  Diame- 
ter, cycry  Year  more  or  lefs  moufders  away,  and  falls 
ittd  the  'Near  a  Mile  Eaft  of  Seaford  ts  ijhother 
caJl'dalfe  tU  €4fllcy  bounded  by  the  Cliff  on  the  South  ; 
ks  figure  almoft  Semicircular,  the  Trench  and  Rampart 
large,  inclofmg  Twelve  Acres.  Three  Miles  Eaft  of 
Cukmn  Haven  is  the  laft,  near  a  narrow  Pafs  coming 
Hp  from  the  Sea  cali'd  Burling^ ;  it  inclofeth  a  HilJ 
nam'd  Bellfut  of  a  half  oval  Shape ;  the  Works  have 
the  fame  Figure,  and  mealure  about  three  Quarters  of 
a  Mile*  che  Cliff  here  alfo  makes  the  Diameter. 

Though  flfeither  Hiftory  nor  Tradition,  has  handed 
to  us  any  Relation,  when  either  of  thefe  Works  were 
made  or  by  whom  us'd  (  except  Cifsbury  by  C/Jfd  )  yet 
from  this  View  we  may  conceive,  the  Calamity  of 
War  once  rag  d  in  all  thefe  Parts  that  the  Ground 
was  diiputed  inch  by  inch:  that  in  the  Attack,  as  well 
as  Defence  of  it,  the  Pick-Axe  and  Spade,  were  as  much 
made  ufe  of,  as  the  Sword:  and  laftly,  that,  unlefs  the 
Aggreflbrs  were  very  numerous,  eight  Years  was  no 
long  time  taken  up,  in  difpofleffing -the  Inhabitants  of 
this  faft  Country. 
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Some  may  imagine,  many  of  thefe  Camps  were  made 
by  the  Danes ;  but  by  what  may  be  oMcrv  d  from  the 
Hiftory  of;  thofe  Times,  that  People  feem'd  not  to  be 
fo  formal  an  Enemy,  as  to  prolong  War  by  Encamp- 
ments: Their  Refuge  was  in  their  FIeet9  that  always 
attended  them ;  fo  that,  when  likely  to  be  vigoroufly 
oppos'd,  they  betook  themfelves  to  their  Ships,  and 
fuddenJy  invaded  another  Part  where  was  lefs  Oppofr. 
tionr  and  what  they  could  not  carry  with  them,  con- 
funVd  with  Fire  and  Sword,  Thus  continually,  harartlng 
the  Nation  by  their  hafty  and  rapacious  Vifits,  they 
cxhaufted  it  of  its  Riches  and  Strength,  and  as  it  were 
imitating  the  Quality  of  the  Faulcon  their  Enfign,  they 
flew  the  Prey  to  a  Stand,  and  then  feizUit. 

The  Archdeacon  of  Huntingdon,  in  the  Prologue  o* 
Dedication  of  his  Annals,  to  Alexander  Bifhop  of  Lin* 
€*lnt  afliires  his  Diocefan,  that  he  compild  his  Hiftory. 
from  Chronicles  refcrv'd  in  ancient.  Libraries ;  no  que* 
flion  therefore,  when  fpeaking  of  the  Stxons  here,  he 
bad  good  Authority  to  fay  (  as  above  cited  ),  magi* 
magifque  fibi  Reghnis  fpatia  capejfentes  ;   and  that  no  c- 
therl  Meaning  cou!4- belong  to  is;  than  that  they  car* 
ried  their  C6nqu*ft  from  Weft  to  Eaft,  in  hnginquum, 
lengthways.   Had  they  entirely  made  themfelves  Ma-, 
ftcre  of  the  Country, . 'twould  have  been  too  late:  But 
hefore  they  had  wholly  gaind  it,  tha  Britons  aflembledi 
againftthem;  the  S axon  Chronicle  lays  tuafcj-*  prop}  f 
Etbelwerd,  jnxtd;  or,     Huntingdon  h*s  it,  avudmitlt^ 
fiWtoiMf  %  where  a  Battle  was  fo  hard  fought,  that 
caeK&dc  had  enough  on'r,  and  retir'd.  The 
were.fo  diouoifo'd,  that  £//4.Wlas  oblig'd  to  Tend  for, 

Tto  AOion.was  in  the  Ninth  Year  af-. 
X^rt%  ^  Noting  here,5  Three  Years  before  Hex.. 
j^^Death,  Ann,  Don*.  485.  It,  fo ,  weakenU  Ms,  that , 
W-hearcnoi  morc.of  him  till  fa^rcwvU*  ^upjlk* , 
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ftopt  Germany  ;  which  c*me  not*  according  to  hhn* 
ungdon,  till  the  firft  Year  of  ti)e  Erripcrour  Anaftafim* 
Three  Year$  after  Hengijt's  Death,  and  Six  Years  af- 
ter the  hard  Battel,  ewe Dom.  491. 

Being  thus  drengthned,  Ella  mov'd  again,  beficgd 
,4i4r/4.  f  in  Huntingdon*  Words,  tV>*r»  munitifimam). 
at  lad  forced,  the  Place  ;  and  by  reafon.  of  the  dout 
Refiftance  the  Defendants  made,  Savage  like,  left  noc 
a  Soul  alive,  and  raz'd  the  City,  which,  in  Huntingdon* 
Time  remain'd  defolate. 

As  to  the  Field  where  the  Battel  was  fought.;  the 
Saxons  extending  their  Power  Eaflward,    the  Check 
that  was  given  them,  in  all  probability  mud.  have  been 
where  they  pufh'd  on  their  Victories;  and  it  being, 
near  $0tfCtl&f0hUtl)>  this  Bourn*  near  Pevenfey  may. 
be  the  Place  meant,  fince  it  founds  like  the  latter 
part  of  that  Name  ( for  there,  noc  being, a  Weft:  Bourne* 
that  it  relates  to,  the  Name  of  it  may  rather  be  Es* 
bourne  than  Eaft-ftw*; ;)  and  likewise  (hat  Anderiia^ 
the  Britons  lad.  Stake  and  Support,  was  not  far  ftorrr 
it.    'lis  probable  therefore  the  Battel  was  fought  on  the 
Downs*  between  the  Camp  jaft  mention'd  at  Burling? 
Gap  and  Ead  Bourne ;  for  there  aire  no  where  on  the. 
Downs,  that  I  have  feen  C  and  there  are  few  Parts  of 
them  that  I  have  not  often  view'd  ),  Mark*  of  a  grea- 
ter Bateel  than  there  5  becaufe,  from.  the.  top  of  that* 
very,  high  •  Clif£  hy  the  Inhabitants  call'd  The.  Three\ 
Char  la  (  and  by  Mariners  Beachj>Hcad)  to  Willing- 
ton  Hill, .  which  is  four  Miles,  the  Ground  is  full  of 
large  Tumuli  or  Places  of  Burial;  and  in  many,  parts, 
within, that  Trad,  where  the  Pofitioa  of  the  Ground. 
&ems»  to  offer,  there. are  deep  Trenches  and. Banks,, 
which  one  would  irrtogin  were  Bread- Works  made  to  de- 
fend the  Fronc  of  an  Army ;  and  the  Tumuli  on  eacb-fide; 
oft  hern  feem  to  (hew,  there  was  no  fmall  Struggle,  inu 
facing  ».  wetf  a5;deftndihg  ;them^  T&fc 
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^he^L^ra#¥r»fi  Jdafcibti#3Ni?I  Wmtttr: 1 

that  xht  sw of m^a^mi  K*mi  frm****, 

and  'is  indm'dHto  .aflfgtv  Stftx 

But  from  a  mddcft  Eefererlce  W  the^mrbns  of  the 

tterntd  tf^a^Ad'toWh l  ^' JroW  the  mat**.  4 

ibi  d m  u  iclettbtrant  Exirartf};  \  ita  i/rbem  drftrnxe* 
tunt,  qnod  tiWqkam  pojhea  :rt^dtfihta'\^:  "L  ccus  tantum, 
quafi  flohiHJfim&  urltSj  rtrAnfeunttbtts-J  efhrtdittir drjoiatut, 
VVi//^^bF%^^/i/?^lTa^  Dffcr  atUm  ChHtSth  irW 
Hodil  1ranJttiMibvi'  ti(l\b}litnr  dqtlaltts.  :  IMttrfh  &'go  Hbidini 
E\Ml  ctttoktnfa$  Frbh  fmsi  &  Rcghncm  UUm,  qud^ 
fytbtdh  Atrtict  Sttttfrb'X'ri''*  faV*  Atfiraltm 

dbbve-ci^d,  -  it  hiayf*c^urj>po^d-the  Gronn.d  >herc 
that  City  flood  - was  not  quite  forgot,  in  cither  of  thofi 
Hiftdf?an'«  ©ays.    Huirj  of  fTuntindon  l>eing  the  elder 
by-ioc  Ycate  '^h'^'^nr^  been  the  Place;,  hi* 
Words  mfght^e  tfec^true,  in  faytpg  it  was  defo- 
hkt  WtYti  Very  irrt^bbabic  Mmke^of  Weftmhfl* 
ihould  have  -faid  fo  likewife;  or  at  lead,  not  taker! 
notice^of  the  A€t  of  Piety  and  Charity  -of  Sir  Thomtf 
AMighi  whb^  in  his  Tin're,  'had  newly  er$<2ecf  3  Mil* 
naflbry  atj  Ncitekieh  *  for "the Cirmelftei ,to{lo  came 
from  Fhlcfinei  But  let  that  pafsr  wJiatJVu thirty 'Mr. 
Camden  had  for  faying  z  fftngtfi  fent  'for  £#4  out  of 
Germany;  to  help  him  reduce  Andtridty  i$  not  t^q  be 
found.    From  the  Accounts  ■  above  dated,   and  others 
that  might  %e  produced,  it  is  dear,  thit  Hettgift  was 
dead  Three  Years  before  the  Siege  was  laid  to  Andt- 
rida.    In  the  Time  of  Htngifk'%  Life,  we  find,  for  Eight 

Years 

 — —  

1  SomncrV  Roman  Ports  and  Forts  in  Kent,  p.  io60  ?  Camd. 

Brit.  Ktnt  Edit,  1^5.  Cel.  m.  " " 
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Y4a»  crm\s^\^tc^ditiim^{^x^\^ijA    3  Blow 

he  had  given  Urn  ajc\NintkvYe^^®tr(reJrj3butrrf,. 
obiigd  him  to  be  quiet  ih^otrfwr' two  Years , of 
£//?,  and  till  his  sSuccours  (  as  abovt^mentlond  )  came 
to  him  from  Germany:    BefaUes*.  we,  have  not  the  lealt 
Hint  from  any  of  6(ir  iiiSotiansy  dntufadcrUU  was  an 
,  Eye- fore,  either  to*  fifatgiftyot  his  Soiti  Ed  alter  him  r 
or  that  Ella  aflifted  the  Kcnrijh  Saxons,  or  ihe  Kcmijk 
Saxons  Ella,  in  reducing  it:  Therefore  this: tou(1  be  a 
Suppofitiotvonly  ofMviVantdev,  in  oider.tO'give  Strength* 
to  the  Notion  of  Antf&idamh&tfg  *6\Mc*enden.  Taw 
king  no  notice  therefore  of  :that  iSbppofnion^  we  majr> 
cooftder  Newtnden  is  on  the  KsnJutidt  ~od  i  the  Limen 
(  for  fix  is  the  River  Rather*         3 :  in the  Saxw  An- 
nab,  and  by  Mathtve  Weftm/Mftenpfkn&  the.  Mou&fo  ofjic 
nam'4  Pmiu  Limentai,  and1  Ltlttf  U6  byjftWirfaf^'andr 
Htnr.  Huntindin\)  and  that  AVm  having  been  fubdued- 
by  Htngift  and  his  Saxons\  near  Eorty  Years  before  ; 
the  Town  at  the  Mbuch  of  the  Limn,  andi  the  reft, 
if  any*,  up .  the  Stream  on  the  fidt  U>i\Kk>t,  wete^alSb* 
pan  of  their  Conqucft.  /  hn      >  .--'.i;./  .  'i 

.  Furthermore,  after  it  had  cofl:  Ella  'for  much  Time, 
and  no  doubt  Pains  too,  in  reducing  the  plain  Ground 
of  Suffex,  tis  not  likely  he  (houid  call  more  Force*  ouc 
of  Germany,  that  he  might  lead  them  Thirty  Miles, 
through  the  Difficulties  of  the  great  Wood  (which  he 
mud  have  done  if  Newendan  were  the  Place,  )  to  bc- 
fiege  a.Cityv  fb  far  from  his  own,  and  within  the  Ken* 
tifh'Saxcn  Limits,  efpecially  if  there  8  any  heed  to  be 
given  to  the  Words  of  Mrfh.  IVc/tminfler  before  cited  j 
who,  after  relating  the  fad  Fate  of  the  Inhabitants  and 

City 


'  Chron.Sax.  A.  Dom  D^CCXCIII.  Mit.Wcflm.  Fl.  Hift.  A.  Dorr:, 
DCCCXCII.  <  tthclwcrd  Lib.  III.  cap.  iu.  A.  D.  DCCCXCIii. 

Hcnl  Hunt.  Hift.  Lib,  V.   Alfr,  jRcg.  an.  15. 


City  of  Anderids,  immediately  (ubjoinl  Manfit  ergofa; 
Ella  and  his  Sons  refided  there  (  i.  e.  in  that  part  of 
Sujfex  where  Anderida  was  ),  and  began  t§  cultivate  and 
improve  the  Country. 

In  the  lift  place,  from  the  Ufe  made  of  Anderida  by 
the  Romans,  'tis  not  likely  (  as  Mr.  Som*er  5  judici- 
oufly  hints  )  its.  Place  was  at  Newenden  ;  for  being  one 
of  the  Stations,  under  the  Prafe&us  littoris  Saxonici, 
where  Forces  were  qaarter'd,  to  have  a  watchful 
Eye  on  the  Sea,  when  ever  the  Saxon  Pyrats  came 
to  infeft  the  Coaft :  We  may  fuppofe  it,  like  the  reft 
of  the  Gatifons  under  that  Officer,  conveniently  fitua- 
ted  for  the  (ame  purpofe ;  as  were  Branodunum  *  Bran- 
(after  at  the  North  Point  of  Northfolk :  Gariarmtnwn, 
Notth-Tarmouth,  or  very  near  it ;  Othona,  Ithanxhefer 
in  Dengy Hundred,  inEffex,  (bate  Ages  fince  fwallowed 
up  by  the  Sea ;  Regulbium,  Recnlver  in  Kent  s  Rutuf/s, 
Kichborow ;  Dnhris  Dover  \  Lemannis  (  which  from  the 
Saxon  Chronicle  7  we  mud  look  for,  Four  Miles  Eaft 
of  Affledore)  probably  New  ftomney,  all  fituate  near 
the  Sea,  on  Ground  which  had  a  full  Profpe<3  of  the 
Sea :  whereas  Newenden  lies  low,  at  lead  Eight  MiJes 
within  Appkdore,  on  a  turning  of  the  River,  where 
the  Land  Eaft  ward  muft  have  cut  off  any  Profpeft  of 
the  Sea.  To  all  this  may  be  added,  that  the  Romans 
having  a  Humerus,  Cohort*  or  Battalion  of  the  7#r* 
nacenfesy  in  Garifon  at  the  fyrtus  Lemanis  on  the  Mouth 
of  tne  Haven,  we  may  fuppofe  they  knew  how  to 
husband  their  Strength  to  better  purpoie,  than  to  place 

anothct 


*  Somncr  Rom.  Ports  and  Forts,  pag.  10;.  a  Not.  Imperii  a  Pan. 

ciroKcap.  lxxiii.  pag.  i6z.  7  Chron.Sax.  A.  Dom.  DCCCXCHf.  i 

Turn  appuUrmnt  (  fc.  Datti  )  Its  Li  mens  ofitsm,  earn  CCL.  Navibms.  S*- 
fer  turn  Fluviiem  traxerunt  fuss  Naves  ufyue  ad  fylvam,  qttatuer  mUlariu 
mb  exterior*  parte  aflstarii ;  ib'tqwt  ex}*gnarm*t  <ju*4d*m  mmmontm 
{  fc  jtfwidre. ) 
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mother  Gariffen  to  watch  the  Motions  of  the  Saxon 
Rovers*  Twelve  Miles  up  the  little  River,  quite  out 
of  fight  of  the  Sea,  where  they  could  be  of  no  Service. 

Thofe  who  would  have  the  Seat  of  Anderida  to  have 
been  at  Ha/tings  ;  let  them  look  on  thefe  Words  of 
Hent .  Huntindon  1  (ffaraldns  rex  Anglorum,  eadem  die  re- 
verfus  ad  COllittDiC  cum  fumma  Utitia,  dum  pranderet, 
audivit  nuntium  dicentem  fibi,  WiUiclmus  dux  Normanm* 
littora  Anftralia  eccupavit,  &  caftellum  conftmxit  afud 
tyaflittgg,)  and  they  will  conclude  Haftings  was  not  a 
defolatc  place,  in  the  Ages  of  the  Hiftorians,  who  af- 
firm Anderida  was :  [f  at  P  even  fey  $  that  Place  was  fo 
far  from  being  raz'd  by  Ella,  that  even  after  the  Nor* 
man  Conqueft  it  remain 'd  a  ftrong  Cattle,  where  Oda, 
Biihop  of  Bayon  and  his  Forces  futtain'd  a  Six  Weeks 
Siege ;  and  for  want  of  Pro vi fion  were  oblig'd  to  (ur- 
render  to  K.  William  II.  At  this  time  there  is  lb  much 
of  Pevenfej  (landing,  that  perhaps  'tis  the  greaecft  and 
moft  entke  Remain  of  Roman  Building,  any  where  to 
be  feen  in  Great  Britain. 

From  the  Arguments  on  the  foregoing  Authorities, 
Anderida  mud  have  been  fomewhere  in  Suffex,  not  in 
the  Weft  i>ut  Eaft  part  of  it,  and  not  far  from  the  Eaft 
End  of  the  Downs,  near  the  Sea.  From  the  Bath,  Pave- 
menr,  Coins,  and  Bricks,  'tis  Cure  the  Romam  had  once 
an  Abode,  and  not  a  fhort  one,  at  this  Place  near  Eaft- 
Bourne :  From  the  large  Extent  of  Foundations  about 
the  Place  where  thefe  were  difcoverd  ;  that  there  was 
a  large  Town  or  City  there :  From  the  common  Height 
thofe  Foundations  bare  under  the  Surface  of  the  Ground; 
that  the  Buildings  they  fuflaind  were  effedua' ly  levcll'd 
or  raz'd  :  And  from  the  Coals  dug  up  amongft  the  Rub- 
bifli,  'tis  evident  that  Part  was  burnt ;  all  which  Gr- 
it kkkkk  cumflanccs 

:  Bmn.  Huntindon,  Hift.  Lib.  Vi. 
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cutnftances  well  enough  agree  wkh  the  Account  gtren 
us  of  Anderid*. 

Tlie  Situation  likewife  of  a  Town  here,  gives  reafon 
enough  to  fuppofe,  it  was  a  Place  of  Importance,  and 
whence  it  had  its  Name }  no  Fare  hereabouts  being  any* 
way  Co  convenient,  for  a  fecure  Settlement ;  or  for  Tuch 
a  ufe  as  the  Romans  might  have  occafion  to  make  of  it. 
We  are  inform 'd  by  C*far,  that  the  Maritime  Pares  of 
Britain  (fpcaking  of  what  he  (aw,  which  wastheSouih- 
fiaft  )  were  inhabited  by  People  from  folfiumi;  arid 
that  they  call'd  their  Settlements  by  the  Name  of  the 
Places  from  whence  they  came.    It  was  the  Opinion  of 
Tacitus  alfor  that  1  thofe  who  inhabited  next  to  Gaukt 
came  from  Gauls.    And  Bede  (ays,  the  Tradition  in  his 
Time  was,  that  the  Southern  Part  of  the  Ifle  was  peo- 
pled }  from  Bretaign.    In  the  Third  and  Seventh  Books 
of  Cxfar's  Commentaries,  mention  is  mad*  of  the  Andes, 
a  City  and  a  People  belonging  to  it  among  the  Celt*,  in- 
habiting on  the  5e*-Coaft.    Time  varying  the  Names  of 
Things,  near  Two  Hundred  Years  after  C/efar,  Ftohmy 
calls  the  City  Anderidnm ;  And  near  i  f  o  Years  after  him, 
when  the  Notitia  Imperii,,  now  extant,  was  in  ufe,  the 
Claffis  Anderetiamrum  4  is  regiftcr  d  ;  and  the  Refidence 
of  their  Admiral  hYd  at  Paris.    From  whence-  'tis  to  be 
inferr'd,  that  tho'  the  Capital  of  the  Andes  might  hare 
been  Angers  near  the  Loyre,  yet  their  Country  had  on  the 
North  the  Britifh  Channel ;  and  ou  the  Eaft  the  Seine  for 
its  Bounds.    The  Britijh  Coaft  about  Baft  Bturne  is  the 
ncareft  of  any  to  the  Mouth  of  the  Seine?'  Therefore, 

according 

n  J  i  "      ■   m 

'  Dc  Bell.  Gal.  Lib.  V.  gui  onnes,fe>-e  its  vnninibus  cipitattariappel- 
lantur,  quibus  orti  ex  civitatiuuj  eo  ptrx,enerunt.  '  Tac.  Agric.  cap.  ji. 
In'unfrerjum  tnmen  sjiimtnti,  G.i?/?i  vicinum  fo!a»t  oc'cupajft  cr'eSibife  eft. 

Bcdae  l$tfvKcc!cf.  Gent..  Angl.Ub.  I.  cap.  i.  In  primis  h*c  Inful'x 
Britcnes  Jolunj%  a  fujbus  nomev  accepit,jncaljs  hahuit  ;  q"i  ^*  f"iHtt  Arm»~ 
ricizno  (  tit  fertur  )  Eritanniam  <irft<?  ji,  Auftrrfa  fihi  parUt  i/iius  vtndl^ 
carnnf.        *  paccirol.  Comm.  in  Notit.  Imp.  Cap-        pag.  170.,  180. 
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according  eb  the  Ufage  before  Cxfar S  time,  thfe  Name 
of  Andtrid*  there,  is  readily  accounted  for*  Mbreb- 
Ver,  this  Place  feems  moft  naturally  featcd,  for  givirtg  an 
Appellation  to  the  great  Wood,  to  which  it  adjoin'd : 
For,  as  it  felf  is  on  the  Shoar,  fo  alfo  the  SjtOa  Andt* 
rida'herc,  came  very  near  the  Shore;  and  a  Jafrgd  part 
of  it  might  be  feen  from  the  Sea  befdre  it :  Indeed,  on 
the  Sea  off  of  Rotimsj,  it  might  be  difcover'd;  but  then 
the  Diftance  was  great :  At  all  other  parts  of  the  Coaft, 
the  Sight  of  it  from  Sea,  is  hinder  d  by  Hills,  or  high 
Cliffs.  q 
Setting  afidc  the  want  of  a  navigable  River,  tnc  Spot 
of  Ground  wh:re  this  old  Town  flood,  yields  to  none 
in  the  County  for  Importance  and  Pleafure :  For  here, 
like  a  Wedge,  ends  the  firm  Soil  of  the  Dowm  5  Nature 
has  fhap'd  it  like  an  Equilateral  Triangle,  having  each 
fide  half  a  Mile  in  Length:  Towards  the  Sea,  on  the 
Southern  fide,  'tis  fene'd  by  a  low  Cliffy  of  12,  15*,  arid 
in  fome  Places  zo  Foot  high  ( in  which  Cliff  is  now  to 
be  feen  a  flrong  Foundation,  that  has  acute  Angles, 
which  fhews  it  to  have  been  for  a  Fort  rather  than  a 
Dwelling- Houfe  )  On  the  Northern  fide  is  a  Morals, 
with  a  large  Rivulet  of  very  good  Water.  Between 
the  Weft  fide  ancT  the  Downs  lies  a  fmall  VaUey,  by 
Which  Advantage,  there  was  formerly  a  Harbour,  ca- 
pable of  a  fmall  Fleet ;  the  Banks  on  each  fide  of  it  arc 
an  Evidence  it  was  funk  by  Jnduflry ;  but  by  Weeds 
and  Gravel  from  the  Sea,  and  by  Mould  annually  added, 
as  is  obfervable  1  in  Valleys,  it  is  now  fo  rais'd,  that 
'tis  never  flow'd  but  at  high  Sprjng-Tydes,  when  a  ftrong 
Wind  forceth  the  Waves  into  it.  This  Harbour  muft 
have  been  a  good  Security  to  part  of  the  Weft  fide ; 
what  other  Works  might  have  been  to  guard  it,  from 

Kkkkkk  2  the 
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tile  end  of  the  Harbour  to  the  Morals,  cannot  be  faii; 
by  reafon  the  Ground  between  has  for  many  Ages  been 
in  Tillage.  Ft  is  cafy  to  imagin  of  what  Importance 
a  Town  fortified  at  this  Place  mud  have  been  in  ihofe 
Ages,  when. the.  only  Pafi  by  Land  from  the  Weft  to 
the  Eaft  End  of  the  County  was  through  it ;  for  other 
there  could  not  be,  in  many  Miles  North ;  unlefs  the 
Lands  in  that  Trad,  which  are  dill  very  owzy  and  ten- 
der, had  been  well  drain'd. 

As„the  Situation  defcrib'd,  rendered  this  Place  ftrong.; 
it  is  very  pleafant  withal ;  for  the  Ground  is  high  enough 
fox  a  good  Profped  of  the  Low  Lands  adjoining,  and 
the  Country  towards  Battell ;  befides,  it  has  a  comman- 
ding View  over  .that  Bay,  which  is  between  Be achf  lied 
and  Haftings.  If  the  Ufe  made  of  it  by  the  Rmm, 
was  to  guard  the  Coaft,  there,  was  this  Advantage  be- 
longing to  it;,  that  a.Centinel  on  the  top  of  Bejcby,  not 
-Twa  Miles  from  it,  in  a  clear  Day,  without  turning 
his. Body,  might  fee  the  I(le  of  Wight,  the  Hills  in  Fnntt 
near  Bologn,  and  the  Mfs  in  Kent  *  fo  that  from  the  Wfs 
to,  Seifey  it  muft  have  been  a  fmall  Sail  that  could  efcapc 
bis  Eye.  It  was  my  purpofe  to  have  added  sl  Dcfcription 
oiPevertfej-CMc ;  together  with  an  Account  of  fonte 
lie  mains  of  Antiquity,  difcover'd  lad  Summer  towards 
the  Weft  End  of  the  County :  But  having  been  too  te- 
dious already,  muft  defer  that,  for  the  prcfent,  and  fuEk 
(cribe  my  felt 


Ltipis,  Jan.  a<5., 

17& . 
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• 


Digitized  by  Google 


Tour  mo  ft  humble  Servant, 

John   Ta bor. 
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III.  TraEtatus  de  Curvarum  ConftruBione  <&  Mtn- 
fur&\  ubi  plur  'tnid  feries  Curvarum  Infinite.  Ve/ 
re  Bis  menfurantur  Vel  ad  fimpliciores  Curias  reduv 
cuntur.     Autore  Colin  Maclaurin,  in  Collegto> 
novo  Abredonenfr  Mathefeos  Profcjjhir. 

EXimks  Mathefeos  Theorise,  oh  infmitam  Propofiti* 
nutn  Univerfalitatcm,  xternam  ac.  neccfiariam  i 
VeiicatenV  Evidenciacn  omni  dubicatione  majo 
rem,  Idearum  claritatem  luculentiflimam,  Demohftratio- 
num  elegantiam,  Theorcmatum. nexus  &  mutuas  deperv 
dcntias,  pulcrierrirnis  cerce  ac  fummis  humaiu  intelle&us  • 
tepercis  Tunc  annumcrandae ;  inter  eas  vero  eminent  fumr 
toorum  hujus  fseculi  Philofophorum  de  Curvarum  Loa- 
gttudinibus  &  areis  mcnfurandis  ardua  Theoremata* 
Ad  hos  diffufos  cognitionis  campos  diu  alte*  Iatentes  ran.- 
dcm  eruendos  infinitx  fcientia?  portiuncuiam  mutuari,  vix  ; 
fibi  tcmpcrarc  poflet  quin  promintiarec,  qui  Arithmetical 
Infinitorum  vires  in  immenfb  elegantifiimarum  Verita- 
rum  abyiTo  eruendo,  &  humani  intelle&us  Hbrizontenv . 
infinite  fere  extend  end  o,  paucis  practeritis  annorum  der 
cacjibus,  ample  facts  comprobatas,  animo  perpenderic ; 
Hujus  vero  method i  (  ficut  nunc  audta  cY  exculta/cft  ); 
ope,,  incidi  in  rationem  menfurandi  infinitas  Curvarum  » 
feries,  quam  pauciflimis  explicabo. 

Cum  in  omni  linea  curva  fit  aliqua  curvararx  regula-? 
r(ta$  licet  forte  impjicata,  fecund  urn  quam.ftgura  deter- 
minatur;  ideo  Geometrx  varias  Curvarum  characleres  ex 
i£quationc  Ordinatarum  relationem  ad  abfciilas  axis  alr» 
cujus  exprimente  dcfinirunr.  Cum  vero  idem  fieri  pofflt 
ex.cpofjderaiipnc  CutYarum  refpedtu  unius  dati  centri, 
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imo  fimpliciffima  Naturae  uniformitas  in  ejus  indagine  id 
fieri  fape  pofiuler,  icleo  hanc  Curvas  confiderandiMe- 
thodum  impraeientiarum  ufurpabimus,&  imprimis  often- 
demus  qua  faciliima  ratione  (  fecund um  hanc  Metho- 
dum  Curvas  detcrminandi )  ex  fimplieibus  complexiorcs 
conftrui  pofiint* 

§  I.  Sint  L  &  /  pundte  quamproxima  in  Curva  B  /  L ; 
fit  /  o  arcus  ccntro  S  defcriptus  perpendicu!aris  in  SL; 
&  erit  LI  ut  momentum  Curvas  &  L  o  momentum  Radii 
SL.-  Ac  f\  dctur  ratio  L  /  ad  L  e,  vcl  ad  /  o  in  diflan- 
tia  S  L,  dabitur  arquatio  Cutva?  ad  centrum  S.  Sint'bf . 
/  p  Tangcntcs  Ctfrvx  in  pundtis  L  &  /,  in  quas  exSde- 
mittantur  normalcs  S  P,  S  f  iis  occurrentcs  in  pundtis  P 
&  p ;  fimiliter  in  omnes  Curvae  Tangcntes  demittantur 
perpend icularcs  ex  dato  pundto  S,  &  conltruetur  Cur- 
va tranfiens  per  omnes  Tangcntium  &  perpend icuiorttn 
inter  fed  rones.  Hujus  trianguluin  elementare  P  n  p  fi- 
milc  erit  tiianguio  L  o  /,  qux  proinde  dabitur  ex  data 
Curva  B I  L.  Quippe  ob  xquales  Snp,  P  n  L,  &  redtos 
Sp  ttf$  PL  xquiangula  erunt  triangula  Sp     P  n  L,& 

proinde  V  n  :  t>n  ::  In:, 
Srt  ::  Lo  :  to,  adeoq; 
ob  angulos  P»p>  Snh, 
Lol  xquales,  etunt  tri- 
angula P»p,  SaL,  Ltl 
fimilia.  Cum  igitur  ea- 
dem  fit  ratio  LI  ad  lo 
quxP/>ad  pnt  &SL  ad 
S  P,  manifeftum  eft,  da- 
ta" ratione L / ad  lo9  &  tcQX  SL,  dari  rarionem  P^  ad 
/  n  &  reciam  S  P,  adeoque  Curvam  D  P  />.  Eadem  ratio- 
ne ex  D  P  conftrui  poteft  Tenia,  &  ex  ea  dein  Quarta, 
&  progrediendo  prodibit  feries  Curvarum  infinica,  qux 
omnes  ex  uno  dato  innotefcunt.   Quod  fi  crigantur  LN 

& 
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&  I  ff  pcr|>efldtcda^9  in  radios  SL,  S/,  fibi  muruo  oc- 
currentcs  in  ft  ;  &  per  omnia  fimiliter  definita  perpendi- 
cularium  concurfuum  pun<5ta  defcnbatur  Curva  EN:  ca 
ipfa  eric  Curva  ex  qua  deduci  poteft  B  L,  eadem  ratio- 
ne  qua  conftruximus'D  P  cx  B  L,  Ex  E  N  fimiliter 
conttrui  poteft  alia  Curva,  atque  ex  hac  quoque  parte . 
Series  inflnita  Curvarum  conftrui  poterit. 

$  II.  Curvarum  vcrd  hac  ratione  confideratarum  fim- 
pliciflima:  funt  quarum  L  /  ell  ad  L  0  in  ratione  porc- 
flatis  alicujus  Radii,  ita  ut,  fi  a  fit  data  quantitas,  r  de- 
notet  Radium  Curv#»  n  i\umerum  quemcunque,  fit  hi 
ad  I  out  4"  ad  r"  arquatio  carum  gencralis.  Omnes  ve- 
rd  hx  Apfidem  habent  cum  r=<i,  quoniam  in  co  cafu 
Ll=lo.  Ut  inveftigem  a:quationem  Curvae  D  P,  cum  in 

BLeftutL/ad  / o  ita  an  ad  r",  itaradSP=:— ,  ita 

jZT  x  SPr-fl  ad  SP,  ita  *TT  ad  SP*+.,  ita  ad 

fn.  Proinde  fi  \  reprefentec  momentum  Curvre,  y  ar- 
cum  circularern  radio  defcriptum  a  centrb.S,  #  K  radium 
correfpondeniem,  quxcunque  fit  Curva  cujus  ^quatio 
invettigatur,  erit  ^quatio  Curvx  B L,  ]  :j  ::  an  :  ru; 

itquatio  vero Curvx  DP,  i  :  ]  i :  4*TT  :  r~.  Angulus 
autem  P  S  p  erit  ad  Angulum  LS  7  ur     ad  S  £,  five 

ut  |p  ad~,  vel(fiSPdicaturx&SL,r)  ut^ad^-, 

hoc  eft,  (  ob  x=-~~  )  ut  njr  r  ad  r-,  five  ut  * 4-1  ad  r, 

Hinc  ( wi.  F/>.  II. )  B  S  P  eft  ad  B  S  L  ut  n+i  ad  i  ; 
unde  facilius  abfque  Tangentium  ope  duci  poteft  Cur- 
va P.  Si  fumatur  angulus  BSP'ad  BS  L  in  ratione 
n-\r*  ad  i,  &  in  S  P  dernittatur  perpendiculars  ex  L» 
erit  occur fu^  "perjpehd icuji  cum.S'P,  in  Curva  BPpeiusr 
TaDgentiurn'ot)e  defcripta.  * 

$  III  Odea.. 


(  tot  ) 

4  III.  Oftendimus  quo  pa<»o  cx  una  (cries  Cumrura. 
infinita  deducitur;  quo  vero  pa&o  fingularum  longitu- 
dines  cx  iliius  &  unius  alterius  longitudinibus  datis  ui- 
notefcant  petgo  dcmonftrarc  Cum  angulus  S  P  f =S  L4 


ratqucLS/  fit  ad  PS*  ut  i  ad  eric  U  ad  ut 
SL  ad*+7SP,  five  ( ob  S  L  :  S  P  hi Uo)  utL/ 
ad  7£I  /  ac  proinde  V^n+ih  :  fed  /  o=ln-*n 
=i  »-L  N-f  N  n  ;  ergo  P  f==f+i  X  /  *-L  N+N  *. 
Sed  / »— L  N  eft  momentum  retfa:  L  N  normalis  in  5  L, 
P p  momentum  Curvx  BP,  &  N  0  momentum  Curr* 
B  N  4  Cumque  B  P,  B  N,  B  L  fimui  evanefcant  inB,  c* 
runt  in  ratione  momentoruro,  adeoque  B  P=»-}-i  x 
B  N+vel— L  N".  Unde  Curva  B  P  eft  ad  fummam  vel 
differentiam  Curvae  penultims  in  Seric  ejufque  Tangen- 
cis  ab  intermedia  intercepts,  ut  *+i  ad  1 ;  five,  ft  m  fit 

Index  xquationis  Curvx  B  P  (  quoniam  »=^ri)  ut  1 

Hinc  1-  in  ferie  Curvarum  infinita  fupra  defcripd,  A 
dentur  Longitudines  duarum  proximarum,  dabuntur 
ioncitudincs  omnium ;  quippe  menfura  cujufvis  pendct  a 
•menfura  pcnultimae  femper  in  ferie,  &  proinde  unum 

par 
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;par  Omnibus  jncnfuraadis  fuffickt:  Si  una  Cunra  fitiffr 
<3is  commenfurabilis  vcl  incommenfurabiiis,  eric  integrx 
Tcriei  pars  dimidia  r«3is  commenfurabilis  ?el  incommen- 
furabiiis. Hinc  **.  Licet  Curvae  B  P  &  B  N  eflent  redta 
incommenfii ratiles,  diflcreniia  ramen  Curvac  B  P  ab 
*+t  CurvaeBN  eflec  arcjualts  afTtgnabili  retfae.  3**.  Si 
Gurva  tran/ic  per  S,  redta*  L  N  cvanefcence  in  $,  *rk 

•  *  I  V.  Curvarum  de  quibus  egimus,  quarum  nimi- 
xum  /  :  j  : :  :  r\  maxime  inftgnis  eft  CirctifdS,  'ext- 
reme S  in  circumferentia,  cujus  aquatio  eft  s  :  j  : :  4  ::  r., 
•ur  ex  fimilitudinc  criangulorum  Lot,  B  L  S  (  Fig.  HI.) 


manifeftum  eft,  ideoquc  *=i  5  &  proinde  wjs  *t==^ 

&  aequatio  Curvac  BP  eril  $  ly  :  s  *r:  r*»  qux  ipfa  eft 
sequatio  EficycloiMs  revolutione  Circuli  fupcr  badm  fibi 
aequalem  rcvolventis  defcripci,  ad  pun&um  ubi  pun&um 
defaibens  ttBgit  bafito,  quae  D00  Psfcktl  dicitur  /*  li- 

LUUl 


mm  de  M.  Rohtrval,  quamquc  M.  De  h  TJirt  confident 
ut  Con:hoidcm  Bafis  Circularis;  in  A&is  Acadettiix  Pa- 
rifienfis  Anni  1708.  Perpend  icui  a  res  omnesLN,  In 
concurrunc  in  pun&o  B,  adeoque  BN=o:  unde  BP= 

=iB  L :  Hinc  Curva  coca  B  P  S=%  B  S,  ac  loa- 


gitudo  Epicycloids  femper  dupla  eft  chordae  arcus  in  cir- 
culo  correfpondentis.  x*:  Ex  Eficjcloidc  defcribatur 
Curva  BnS,  eadem  ratione  qua  Epicjcloidcm  ex  Cir- 

culo  defcripfimus :  In  hoccafuw—  &  ^n=A~^=.^~ 
=f ,  M  proinde  acquatio  Curva  B  n  S  eric  s  : «  :: 

BL-4-LP  — "  * 
Longitudo  Curva:  erit    ~  — rBL+LP—  {  BL-j-LG, 

&  proinde  Bfl  eft  fefquiplus  fummae  Arcus  circularis  ejuf. 
que  Sinus  recli.  Quod  fi  fumarur  C  Dz=B  D,  &  radio 
S  D  centro  S  defcribatur  Circulus  occurrens  reclae  S  P  in 
H;  &  fit  H  K  pcrpendicularis  in  £  S ;  quoniam  D  H= 
^BL,  eric  B  Hr=D  H+H  KL  ^  Hinc  arcus  Bn  nequc 
funt  re&is  mque  *rcubus  circtiiaribus  commenfurabi- 
les,  differentia  famen  arcuum  Bn  &  DH  eft  retfa 
HK.  In  punc^pSevanefcitLG, adeoque  Bd5=:i.BLS, 
unde  coca  Curva  eft  fefcupla  fenlicirculi.  Nulla  vcro 
pars  hujrfs  Curvre  affignabilt*  commenfurari  poteft  coci, 
nec  incegra  Gurva  in  dita  quavis  ratione  fecabilis  eft 
ica  uc  port iowe^mionem  ^ig«a&km  habeam:  ad  fe  mu' 
tuo  aufifcL  tfcanuU  Si  Jifcc^urva  in  daca  alkjua  racione 
Geomecrice  fecari  poifec,  conftarec  Quadratura  Circuli 
nam 6 cgr.  eOet Bn  ad  B  n S  ut  1  ad  p,  &  BLad-BLS 

mtoWi.  'i&mvtte&Wi? '»  meat* 


.......   t      j  .         ,        I      C  -  '  «       Ik  J  A  —  lm 

hi.  •  W:::::rr 
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HiiK  lon^tudo  CurVa*  feet  JiBL^fPW; 
totalis  verd  Longttudo  Curvac  BRS=~  dfametri  SB. 
Si  ha  rum  Curvarum  Conftru&ionea;  concimitatur,  prohi- 
bit hujufmodi  (erics  /^qqariomuii  qu«  facile  product* 
nir  ad  libiturri*  -  ^« 

Aqp arJo  Circiili         ->  : 

Epicycloid^  2.  /  : 

Sccundi      ~jt  *  • 

->-•  > - 

Tcrjii  4,  >; 
Ci^fvis      V  \sz 

Obfcrvare  lic^  *  N 
minatores  funt 


ii  Mir 

d  :  r 


a*  :  r 
1  1 


ca  paces  .  cumqiie  quzvisfitad 

lifeft 


quattilr|  Iridkum  denr> 
r^ificationis  effe 
imaaiuti  adi— w, 
perpendeoci  manifeftum  eric  Curiae  cujlfvis  longitudi- 

coatirmando  ferjem  dotie$ai£  fii^iJuip  teduevtu  Fra#ic*. 
Quod  fi  Indici&^enominacor  fit  Nuoacrus  impar,  Cyrvx 
erunt  pcrfeda?  re&ificationis  inca  paces,  &  carum  arcus 
cmkuaquc^erunt  Ijbi  mtftuo,  ipfis  totis,  redis  a^uir^ufv j$ 
&  arcubus  Circulanbus  incommefiturafcilcS :  ez^rsmi  vcro 
poflunt  primes  arcubus  circularibus  &  refrjs :  Ar,  Cur* 
vae  cujufvis  totalis  Loogitudo  eric  ad  Semkircuium  uc 

ns;  *  feS.  *         ^.^^  fi'Aw 

ff  t  Corporo  imbatum  xjuaviaxeFoitetiice.  flimitut  con* 
(bos.  hoc  eft  fi  r  j=x.  ftbtftrfk        ^rj&it,  «u* 

fempcr  (  ob  datum  data  area  tcmpus  )  proportionalis  eft 
ris&wlttt+m&<Wr*d  S,  erjt  reciproca  poreftas 
ftamiae  cujus  Index  eft  1        ;  atque  hoc  eft  non  con- 

L 11  ill  x  temnendum 


(  Sic  ) 

cemnendum  harum  Curvarum  privilegiuoa,  quod  in  fo> 
omnibus  Vis  ccntripeta  tendons  ad  S  fit  ut  aKqua  red- 
pcoca  diftantfe.  dignitas,  quae  fimplicifljma  eft,  oc  utilif- 
fijna  ifl  Naturae  indaginc,  Virium  Centripetarum  lex. 

#  V.  Curvarym  quartim  i  vy  ' ;  d  :  r  proximc  con* 
fiderand*  vcotf  (  quae  Curva  quidem  ktiproprie  dicicur) 
ipfa  Linca  reda,  exiftence  S  extra  re<2am.  In  bac  li* 
nea,  ob  fimijia  triangub  P  f  n,  PBS  eric  (  fi  B  S=  4  & 

Sfer)  /  :  j:*  r  :  4.   Ex  linca  re#a  methodo  dixedl 


nihfl  jiifi  pundtam  B  conftrui  poteft,  Metbodo  vero  itw 
vcrsav  perpcndiculariura  nimirum  P  L,  fi  concurfu.  con- 
ftrui  potcft  Cutta,  cujus  Index  (fi  m  fit  Index  Curvas 

;  nam  fi  Index  CurvxB  L  fit  $, 

-  1  a 


BP^aaqualissrit 

*=*T7>  ac  P*oindc  tfr 


m 


,   Und*  in  hoc  afu, 

*  1  • 


cum  m=—i  erit;  »=—  r  cYsquario  Curvae  B  L  crie 

/  :  ?  : :  :  ,  quae  aequatio  eft  Parabolae  ad  Focum.  Bx 
hac  conftrue  aliam,  conftituendo  anguium  LS  N=LSB 
&erigeodo  IN  normaienv  in  S  L  occurrentem  ipfi  SN 

in  N.  Qupniam  vero  «»=^-  erk  «=; — ,  &  zquatio  Cm- 
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IP4-LN;  fw$ndehxcCurva  cftr«aificabilis. 
cowinuctur*  prodibunt  ut  piius  xquationcs  in 


hocordine. 

iEquatio  Refla:  i :  y  ::  r  :  * 

Parabolx  sty  ::  rr :  £ 

Sccimdx  s  '.y  ::  ry.  J  1 

Tcrtix       /  :  y 

•  •  it 

Cujufvis      i  :j>  ::  r^:*  - 

In  bac  Scrirprlma:  funt  Reda  &  Parabola,  unfe  pa** 
tec  dimidiam  hujus  ftmititer  ac  prions  Serici  cflc  fcdis 
menfurabilem :  alia  vcro  dimidia  pars  in  re&is  &  arcu-- 
bus  Parabolicis  cxhiberi  petcft.  In  his  omnibus  Via  cen- 
tripeta  ad  S  eft  reriproct  ut  potcftas  diftantix  cujus  In- 
dex )-*h %m,  ac  proindc  femper  inter  dup|katam.&  tripli- 
catam  rationem  diftanrix  reciproce* 

i  VI.  i£quatio-Hyperbolx  xquilatcrx  ad  centrum « 
eft  i  :  i  : :  r*  ex  qua  deducuur  methodo  dire&a  Se- 
rial hujoGiK>di, 

*  I  is  .     .  >  •  "  •  *  * 

•.  i'«  ...       *  » 

3.  :x  #•  :r> 

4.  x  *  y  ..  «      • r 

5.  iz  y  :: 

Ex  his  Cutw,  quarumlridicum  denominatores  funt  iir 
nrogreflione-i,  3,  7,"u»*r.  cxhiberi poflunt  itiTeais' 
&  arcubus  Hypcrbolicis ;  relftpix  vermin  redis  & urcubur 
Curvx,  cujus  xquatjo  ad  axem  SB  (  dx  Cti  abfrifla,  f 
verd.Ordinata)  eft  77f^l^=^**—«Y.  qnxque  cdn- 
ftruiiux  (fM  Fig,  III. >;  btfecando  angulum  BSL  3r 

macadam 


fUmertdo  S  N;  median*  proportionalem  filter  SB  &  SL. 

Curva*  qtiar  ex  Hyperbola*  mcthodo  inverfa  conftrui 
poflunt  progrediuntur  in  hac  Scrie, 


*  Hyperbolae  i.    #:  J  «  '  •*  * 

i  • 

Ubi  Curvae  quanim  Indkmm  den6minatores  funt  in  pro- 

awtibys  Hypei  bolicj^  ljqu*  ywd,  in  retfi^  &  atcubui , 
Qwup mode  oxpjicat*.;  J  .r,  ai:<fau  M 

-r&i%te  Cujcv*  4e6derenrur  qux  alias  c>:bf.:larent  Se- 
f  m»  id  facillimc  get*  poteft  opc      ^c«i;;vcU  Rfd» ; 

quippa  t^'^arttoiiiHijfaa  bnYa^'m^uibus *  fy*-4  *rt 

tv    co«ftrn(  poflunt,  fumendo,  <fi  o- 
^    pc  CircuFi  #oWeriia  fit  fblven- 
n  vdum,  BS*  ad  flSL  at*:ad*» 


<A.  &SNinipfaSR=*  "  xSL*. 
C      c  JB    quippe  Curtx  per  omnia  pun- 


tfa  N  du£x  arauatio  eric  s :  j : :  /  :r  •   Similiter  ope 

Reds  conftrui  poflunt  quarum  xquatio  eft  s :  ;  : :  r  :  * . 

Duas  cxhibuimUs  Series  in  finitas  Cur  varum  redis 
commenfurabilium ;   a  Ham  a  rcu  bus  circular  ibus,  a  Ham 

fcraMip^,  ajiaro  Byperbolicj*  una  cumreftis  men[u- 
rabik?  g'emoaftrayimu**  eae  veto  ad  rcctarum  meniu- 
'  WrW^fc  rcducl>Ofe:  viiteit^  finite 
quapoae  fob  infinite  in  red*  exprimunwr. 
',#2  Cl.A»thorbrtviHn$»d<*i  f wis  milt,  illm  n+ 
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imd  trahfcribed  by  the:  Caribus  and  Learntd  ! 
Vr.  James  Jurin,  ft  D.       Rcg.  5oc>  s 


I*i£i?*r  y  Mwnber»  °»-         •  having  ^. 

[•—^  the  Curiofity  to  navel  the  Country  between 
that  and  Crifc  in  o«Ut  to  oWcm^Kieht  ^. 
cot  worth  notice  » the  ReaiainT^  thT*J^  «f  T 

sr  saris  ^is&iasst 

SfSffi  '  ,    i"  to*?"***  valuable  Qb&rva- 
?  I,!  d  u'n ^"M^-irtwiW  with  to  beftow 
tLnrJ^t-  ft tronfctib'd  no  left 
S^y-  feme  of  which  we  had  . 

fotmcrlyreceivd  from  othew,  but  many  of  them  whol- 
^  new,  among  them  the  following,  which,  tbo'  broken  . 
one  ^^We^fuScS*,  for  the  Name  of  I 

one  of  the  Ancient  Nations  of  Briuin,  that  has  hither-  < 
to  been  gteatly  mifcaU'd.   'Tis  thus, 

YIXATt  .-CAT  r. 
t  .    i,  V  V  fLi,  AVA' 

C  D  /  o' 

^JrW^^,?,'-tl,ci^&  ab«Bt..iwo  Miles  Weft  I 

'..  ■  '  thro:.: 
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Here  'tis  obfcrvable,  that  the  lafl  A  of  the  fecond 
Line  has  a  Mark  that  follows  it,  not  unlike  to  the  lad 
Stroak  of  an  tf;  and  if  inftead  of  A'  we  put  A/,  wc 
ftall  read  it  CIVITATE  CATVrVf  LLA  VNORVM, 
which  wc  cannot  doubt  to  have  been  the  true  Name  of 
that  People  which  Dion.  Cajjius,  Lib.  LX.  calls  KokeA» 
hccvol,   and  Ftolomyy  in  his  Geography,  Lib, it  up 3- 
more  falfly,  KdluevxXAvoi ;  the  firft  A  by  producing  the 
tranfverfe  Stroak  having  been  miftaken  for       This  Na- 
tion appears  by  Dion  to  have  been  more  potent  than  tbcit 
Neighbours  the  Dobuni  (whom  he  calls  Bo&uni)  and  had, 
according  to  Ptolomy,  Vtrolamium  for  their  Ca pi  Inch 
'tis  mod  probable,  was  the  Catfrvcllauni  epfidum  of  Of- 
far.    So  that  it  ihould  feem  C*$vdla»nus  King  of  tbefc 
Catuvillanni  when  Cs[*r  invaded  Britain,  cither  gave 
his  Name  to  his  People,  or  took  theirs.    But  he  was  no 
doubt  the  mod  potent  Prince  at  that  time  in  Britain, 
fince  by  common  Confent  of  the  reft,  he  was  made  Ge- 
neral of  their  united  Forces,  in  defence  of  their  Coun- 
try's Caufe  againft  the  Remans. 

FINIS. 

ERRATUM,  1*1** 
Page  770 .  liii.  a  i.  for  Mu'»  3 1 ,  lege  M*rtH  jt. 

  '   L 
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I  Comet  a  Berolini  nuper  vifi  obfervationes,  ut  ejr  Eclipfeos 
Solaris  Feb.  iy.  matte,  Noribergx  &  Berolini  habit*,, 
i  Noyis  Litterariis  Berolineofibus,  hoc  anno  primum 
tdi  tat ptis defumpta.  <: 

0.  <rf  Difconrfe  occafarid  by  an  Infcription  found*  about 
Three  Tears  ago,  at  Langchefter?*  the  Rijhoprick  of 
Durham,  and  communicated  to  the  Royal  Society  from 
Dr.  Hunter  by  Dr.  Woodward  «  //  is  frinted  in  the 
Philoj optical  Tranfaclions,  N°  345.  By  Roger  Gale, 
Efquirc,  R.  S.  S, 

HI.  ^  £m*r  #/*  that  curious  Natural/ ft  Mr.  Hen.  Barhani, 
R.  S.  S.  to  the  Publipjer,  giving  a  Relation  of  a  fiery 
Meteor  feen  by  htm,  in  Jamaica,  to  flrike  into  the 
Earth  5  with  Remarks  on  the  Weather  %  Earthquakes,^, 
of  that  Ifiand. 

IV.  An  Attempt  to  prove  the  Antiquity  of  the  Venereal 
Difcafe,  long  before  the  Difoovcry  of  the  Weft-Indies ; 
in  a  Letter  from  Air.  William  Beckett,  Surgeon,  to 
Dr,  James  Dowglas,  M.  Di  and  R.  Soc.  Soc.  and  by 
him  communicated,  to  the  Royal  Society. 

V.  Accuratarum  dbfervationum  Aftronomicarum^  anno  fu- 
fcripre  &  current e  cum  Reg.  Societate  comrmnicata* 
:r*mt  Sylloge. 

Mm  mm  mm  1.  Comet* 

m  4  "  - 
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I.  ComeU  Berolini  nuper  Vtfi  obfertationes,  ut  <T 
Eclipfeos  Solaris  Feb.  i  mane,  Noribergx 
<r  Berolini  hahiuy  i  Mavis  Litterariis  Bcro- 
linenfibus,  he  anno  prirnum  edi  cteptis,  defumpu. 

CL.  Chriftfridus  Kir chins,  motus  Corpora  m  code- 
ftium,  ut  munere  fibi  a  Societate  Scieotiarum 
Regia  (  Berolini )  demandato  rede  fungeretur, 
feduld  obfervans,  a.  d.  XV.  Kal.  Febr.  ($*n  i8.fi.*.) 
anni  praefentis,  vefperi  dimidia  Sepcima,  verfus  Septen- 
tfiones  forcuico  Cometam  confpexit.  Vicinus  erat  ad 
dextram  (ftellarum)  y  &  /2  Bayeri  inUrfs  minor e,  nudo- 
que  oculo  longe  diftin&ius  apparebat,  quam  /3  Urfjc  mh 
noris ,  licet  ea  infignis  fit  Stella  (ecundae  magnicudinis» 
cum  longe  pallidior  quidem  majpre  tamen  diametro, 
atque  (ads  clara  luce  maxime  circa  centrum,  confpicc- 
retur.  Ter  Tubum  vifus  lucidam  rotundamque  refere- 
bat  nubeculam  ;  Cauda  autem  nullum  obfervari  potuit 
veftigium,  neque  Nucleus  dignofci.  Motu  celertimo 
ab  hora  VII-  ad  XI.  procclTit,  gradufque  quatuor  cum 
dimidio  abfolvit,  ut  ex  obfervationibus  colligitur. 

Die  Jo""  &  ^dm  JanuArii  caelum  nubibus  fuit  obda- 
dum.  Die  vero  21"*°  Cometa  longe  recefterat  a  loco 
fuo  nupero,  atque  in  Cajfufea  deprchendebatur,  ubi 
cum  ftcllis  f  &  £  triangulum  conficiebat  (an  tquicrurt}) 
fcil.  Hora  $h  45'  in  17°  34'  Tub  latitudine  Borealt 
490  54'  harrebat :  Deinde  9h  15,  in  16°  38'  y  Tub 
Lat.  Hor,  490  2'  confpicicbatur.  Cxcerum  multum  de- 
clevcrat  atque  a  celeritate  fua  remiferat ;  prxterquam 
enim  quod  pallidior  quam  ante  apparebac,  ftellas  ctiam 
quarts  dignitatis  magnitudine  baud  fuperare  nudo  ocu- 
lo 
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Jo  confpe&us  videbatur.  inque  orbita  fua,  quatuor  cum 
dimidia  gov'ts,  non  ultra  fefquigradum  procetferat  : 
Tubi  autcm  beneftcio  diameter  ejus  7  mia  invcnk* 
batur.   _ 

J4*.  1*3.  hora  IV.  mat  Com  era  cum  1  &  fO|f^/ 
trianguium  sequicrurum  cilia  char,  cum  ab  ucraque  z° 
41  '  abeflct  Hoc  mane  duarum  borarum  fpario  vix 
dimidium  gradum  abfolvit ;  hora  decima  vefpercina 
cum  <^  Cajftopc/t  &  o  Ptrfei  in  linca  re&a  cernebatur, 
atque  a  priori  30  38  ,  a  po^eriori  30  9'  diftabat.  Dia- 
meter ejus  crat  f  min.  midoque  oculo  confpe&us  ftd- 
iam  quintoe  magnitudinis  refcrebar. 

Die  i4ro  Jan.  hora -VI.  mat  nondum  attigerat  <p  Per- 
fe'u  fed  currt  u  &£ejufdcm  AfteriTmi  trianguium  aequi- 
crurum  fiftebat,  &  ab  utraque  non  plane  3;  grad.  ab- 
erac  Plura  ex  obfervationibus^  Aftrophiios  Vir 
accuratiflimus,  "in  pleniori  quam~~parac  hujiis  Cometx 
Hiftoria. 

.Hadenus  Nova  Litteraria  dicld  pag.  43,  44.  uli  defu 
derantur  Oh fervdt tones  Diet  i8vt,  cum  Comet  a  velocifftme 
mot  us  terra  proxtmus  erat,  uride  cert  tut  de  Fid  ejus  tarn 
verd  quam  dpparente  judicium  ferre  poffemus*  Manifc* 
flam  autem  eft  eum  Polo  JEquatoris  Boreo  vicinifftmum  die 
Januarii  io™  trdnfiiffe%  Quod,  ft  cut  libeat  has  Obfervi* 
tiones  ad  examen  rcvocare,  calculoque  acenrato  fubjicere  s  in . 
Miui  gratiam,  loca  Stellarum  fix  arum,  quarum  hie  fit  men* 
tio,  ex  Qatdlogo  Britannico  excerpt  a,  fuinecJuntur :  Undt 
ctUm  paiebit  nonnulla  in  hac  mot  us  Comet  a\  defer /ptione  hand . 
rite  ft  habere;  qu,t  tamen  a,  CI.  Kirchio  torrigi,  in  pie- 
marl  ejus  quam  promifit  kiJIwU,  /pes  eft. 

Stellarum 


1 


C  ««  ) 

SteUamn  fxarum  toca  heme  Anno  j 


BAYERO 

Long,     (Lac  Bor. 

o       '      "  J  o       #  • 

Urf*minoris\  * 

'SI    9  1 8  o 
St  17  .35-  i,- 

72  58  10 
75  13  *5 

b*  14  00  35 
b-  20  50  8 
v  n  36  35 

4*  23  a5 
47  3*  50 
A5    4  5 

Perfei  5  <p 

»    8  jt  0 
b*  10  41  35 
b*  12  15  io 

35  *3  4$ 

36  49  *f 

36.  18  37 

3 


Ex  iifdem  Novis  ff««  obtinuimus  duplicem  cbfervitfc 
„jw  Eclipfeos  exigu*  Solaris,  current! s  AnniTttb.  1 9"° ft«*  vet. 
wane  cehbrAtd'-i  Alter  Am  Noribergae  *  C/.  D.  Wurtzclbau, 
alter  Am  a  prafAto  D.  Kirchio  Bcrolini  hAbitAm. 

Noribergx  Atttem  Sol  ortus  eft  Alqusntulum  deficient  H 
Umbo  fuperiore,  qui  quidtm  defeclus  Ad  tres  flene  dip 
tos  Accrcvit  h  Defiit  Eclipfu  8h  8'  48"  circs  60  grUi* 
Vertice  Solis  Ad  SiniftrAs.  Bcrolini  vero  Sol  ftatim  ib  or- 
tu  ctepit  defictre,  Hora  fcil.  6  49'  vel  <\<j\.  Ore a  me- 
dium Eclipfeos,  nempe  7h  3  5',  erAnt  pArtes  lucid*  in  Stic 
refidu*  24'  40",  unde  dipti  obfeurati  xdl*  50'. 
autem  incidit  in  8h  28'  10  .  gul  plura  de  bis  cupit, 
Nova  ipfA  Berolini  edit  a. 


i 
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—  ■  ■  ■  :  

Hi,  A  Difcourfe  occafiond  by  an  Infer ipti on  found,  about  Three 
Tears  ago,  at  Langchcuer  in  the  Bijhoprick  of  Durham, 
and  communicated  to  the  Royal  Society  from  Dr.  Hunter 
by  Dr.  Woodward,  as  it  is  printed  in  the  Philfophical 
Tranfatthm,  N°  354.   By  Roger  Gale.  Efq;  R.  S.  S. 

- 

»  « 

DR.  Hunter,  who  communicated  this  Infcription,* 
having  only  given  us  his  Conje&uces  as  to  the 
firft  fortifying  the  Place  where  it  was  found, 
and  the  Time  of  its  Repair  after  it  had  been  deftroy'd, 
but  (aid  nothing  relating  to  the  Explanation  of  the  In- 
fcription  itfelf,  tho*  extremely  curious ;  it  will  not,  I 
hope,  be  taken  amifs,  if  I  offer  fome  Thoughts  that  oc- 
curr'd  to  me  at  firft  fight  of  ir,  and  afterwards  indu- 
ced me  to  put  together  what  follows  upon  that  Sub- 
ject. I  fliall  not  in  the  leaft  difpute  or  call  in  queftion 
the  Time  ef  its  Foundation,  as  fix'd  by  the  Doctor, 
but  begin  with  the  Place  where  it  was  difcover'd,  name- 
ly Langchefier  or  Lancafter,  in  the  Bifhoprick  of  Dur- 
ham, which  I  am,  1  with  him,  fully  perfuaded  was  the 
Longovicus,  where  the  Notstia  Imperii  places  the  1  Nume* 
nss  Longovicariorum. 

Tiits  place  is  feated  upon  a  great  Military  Way,  a- 
bout  12  Miles  di fiance  from  Bincheftcr,  and  7  from  Eb» 
chefter,  the  one  the  Vinovia,  and  the  other  the  findomo- 
?4  of  Antoninus,  as  the  Correfpondence  of  the  Numbers 
may  evince;  Binchefter  being  19  Roman  Miles  from  Eb- 
chefter,  as  that  is  9  from  Corbridge,  the  exad  Numbers 
the  Itinerary  gives  us  between  Vinovia,  Vindemor*,  and 
*Cor{iopitum.  What  is  very  ftrange  is.  that  the  itinerary, 
which  muft  go  upon  the  great  Road  dire&ly  thro*  this 
I  Nnnnna  Town 


•  Bbilcfyb.  Trap/.  N?  %66.  p.  $5  7.        '*  Not.  Imp.  fol.  17^ 
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Town  of  Longovicus  betwixt  Vindomor*  and  VitHvti, 
takes  not  the  lead  Nocice  of  it,  bat  meafu resch  e  Way 
at  the  Whole  Length  and  Number  of  Miles,  from  the 
fir II  to  the  latter  of  thofe  Stations  If  Ltmgovicm  was 
founded,  as  Dr.  Hunter  fuppofes  *,  fo  early  as  the 
Time  of  Julius  Agriroia,  and  if  that  ftinersry  was  com- 
pofed  by  any  of  the  Emperors  that  bore  the  Name  of 
Anteninus,  this  Station  might  have  been  deflroy'd  or 
deferted  during  the  Wars  with  the  Brluim  and  not  be- 
ing repaird  till  the  Reign  of  Gordian  Ilf.  was  pafs'd  over 
by  tbe  Author  of  the  itinerary,  as  a  Camp  not  then  in  be- 
ing, or  of  no  ufe  to  the  Riman  Armies;  and  this  wouW 
be  no  weak  Argument  for  the  Antiquity  of  that  Work : 
And  perhaps  lomc  Parts  of  it  may  have  been  defenbed 
as  early  as  the  Reigns  of  thole  Emperors,  or  earlier,  and 
fuch  Names  of  more  modern  Flaces  as  ate  found  in  it, 
may  have  been  afterwards  added  as  Occafion  requir'd. 
As  a  farther  Confirmation  of  this  Conjecture,  I  beg  leave 
to  obfervc,  that  this  I  lace,  after  it  was  repaird  by  Cor- 
dian,  fubfifted  even  to  the  Ruine  of  the  Emtn  Empire  in 
Britain,  as  is  evident  by  the  Mention  of  it  in  the  Net  it  U 
Imperii;  fo  that  had  this 1  Journey  which  carries  its  from 
Vinddmora,  to  Vinwia  been  compos'd  after  the  Reign  of 
G$rdi*nt  it  would  be  very  hard  to  account  for  the  Omit 
fion  of  this  remarkable  Station  and  Town,  as  it  appears 
to  have  been  from  this,  and  many  other  Infcriptioos 
found  there 

Having  this  Opportunity  of  doing  it.  I  am  unwilling  to 
let  it  flip  without  rectifying  a  Miftake  in  the  f-Jfay  tov*rd% 
theReeown  *f  the  Roman  Higb*\v  ;W  Britain,  printed 
in  the  dtb  Volume  §f  yl/r  ttcarnc'i  Itinerary  if  L eland  *, 
which  having  brought  the  Ermingflreet  (  not  the  *f  «*- 
iingfireet,  as  Or  Hunter  and  the  Country  call  it)  a  Iktle 
beyond  Cattariik  in  Tirkjbire,  divides  k  there  into  two 
  Branches, 

fkTr**fU°  354.  p.70*.   *iter.l.uUmit€  trmfr.ufr,  !  P.i  11,114, 
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Branches  tracing  one  of  them  tofftnmomby  and  the  other 
to  '  jtrt/fi*  but  omits  the  main  Stemm  of  it,  that  runs  al- 
molt  directly  Northward  to  fiercebridge^  fo  to  Dentin, 
ahcugbtcn,  Kin  b  prr,  Langcbrfter,  Ehcbefter^  Qorbridg€% 
and  through  the  Heart  of  Northumberland  into  Scotland, 
about  a  Mile  and  a  half  ro  rhe  Wefl  of  Berwick.  It  is  in 
fevcral  places  very  intireand  fair,  efpecially  between  Or- 
bridge  and  Bincb'fter.  the  Ridge  of  it  there  being  for  the 
moft  part  two  Yards  in  Height  above  the  Level  of  the 
Soil,  no  lefs  than  Eight  Yards  broad,  and  all  pavd  with 
Stones,  that  are  as  even  as  if  new  laid  :  as  1  am  inform'd 
by  the  ingenious  Mr.  Warburton,  who  has  often  view  d 
it,  and  to  whom  we  are  obliged  for  the  mod  a  ecu  rare 
and  ufeful  Map  of  the  County  of  Northumberland  that 
Was  ever  yet  publiih'd.  This  Digreflion,  if  it  may  be  (6 
call'd,  1  hope  will  beexcus'd,  ftnee  it  not  only  fcr  right 
an  Error,  but  acquaints  you  wkh  a  noble  Romsn  Way, 
fcarcely  yet  known  or  obferv'd  by  any  body. 

Having  fix'd  the  Seat  of  this  Longficus,  where  the 
Infcripiion  was  found,  let  us  confidcr  next  whit  fort  of 
a  Place  it  was ;  and  upon  due  Enquiry  it  will  appear  to 
have  been  one  of  the  mod  ancient  and  eminent  Stations 
the  Romans  were  polfeisd  of  in  thefe  Parts.  As  to  its 
Antiquity,  Dr.  Hunter  has  made  it  probable,  that  wc 
ought  to  look  for  it  as  high  as  Julius  Agricolas  command- 
ing under  Dmitian,  in  this  I  Hand :  As  to  its  Eminency, 
the  Inscription  that  came  lalt  from  him  to  the  Society  as 
well  as  fevcral  others  found  there,  is  an  undeniable  Evi- 
dence of  its  being  a  Place  of  great  Conftderation  ;  but 
nothing  can  pur  that  more  out  of  Diipute  than  the  firft 
which  was  fame  Years  ago  transmitted  by  the  fame 
Hand  6,  which  ^therefore  I  beg  leave  to  in' crt  here  with 
that  which  came  lad  fcom  him,  and  th«  rather  becaufe 
little  ox  nothing  has  ever  been  laid  upon  it,  and  that  they 
Will  give  great  Light  one  to  the  other. 

Nnnnnn  %  IMP 
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The  Stone  whereon  the  firft  is  cut  has  been  fcr'oke 
in  two,  whereby  fome  of  the  Letters  are.  defaced,  he 
ever,  it  may  be  very  well  read  as  follows;  the  Lett 
PRE  in  the  fourth  Line  I  take  to  be  a  Miftake  of 
Workman,  having  feen  feveral  Copies,  where  they 
fo  tranferibed ;  that  they  fliould  be  PER  is  evident 
from  the  fifth  Line  of  the  fecond  Infctiption.  /ft 

B^lica  a  (olo  inftruxit  '  1  "  '>  f  *  *  '  TCT 

Per  Cneiu'm  Luc'tlianum  Lcgatum  Auguftalem 
Proprttcrem  Curante  Marco  Attrdio 
guirino  Prtfetto  cohort  is  prim*  Longovicariorum  \  or 
rather,  Legionis  Gordiana. 

\   The  fecond  can  be  read  only  after  the  following; 
manner. 

  •»•      »    »•    f      *••••"»«.  j  <s 

v 

It    Imperator  C*far  Marcus  Antonius 
Cordianus  Pius  Felix  Augufius 
Trincipia  &  Armamentaria  /  .  :     -'  H 

Conlapfa  reftituit 

Per  Milium  Fufcum  tegatnm  J    ,  . 

Auguftalem  Propratorem   curante  Mtrco  Aurelio 
Suirino  Prxfefto  Cohortrs  prima  Legionis  Gordians/ 

From  rhefe  Two  fnferiptions  compar'd  together;  it 
will  be  apparent  that  they  were  not  only  erected  un- 
der the  fame  Emperor,  but  by  the  Care  of  the  very 
famfe  Perfbn  Aurelius  §luirinus>  tho'  not  in  the  fame  7 
Year.  The  Emperor  can  be  no  other  than  Gerdsanus 
the  youngefc  or  third  of  that  Name;  the  two  former 
having  been  flam  fo  very  foon  after  they  had  aflumed 
the  Purple,  that  it  is  improbable  they  fliould  have  gi- 
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vcn  any  Orders  or  Commands  for  the  erecting  of  new, 
and  repairing  of  antienc  Buildings,  in  To  rem  ore  a  Pro- 
vince as  Britain  was  from  Africa,  where  they  were 
murder  d  after  a  fiVrr  joint  Reign  of  fcarce  feven  Weeks. 

1  Dr,  Hunter  ceils  us,  that  that  which  was  ftrft  diP- 
cover'd  (and  which  I  (hall  the  e fore  always  dilbnguifh 
by  the  Name  of  the  firft  )  was  uug  up  about  a  Hundred 
Yards  Eaft  from  a  great  Square,  which  had  been  fortified 
with  a  thick,  ftrong  ^ail,  faced  with  he  wen  Stone, 
within  which,  and  without,  ctpeciafly  towards  the  Eaft, 
are  nothing  but  ruinous  Heaps  of  Stone,  and  thinks  the 
Lodging  of  the  Garifon  only  to  have  been  included  with- 
in thole  Walls,  his  Conjedure  is  very  much  confirm- 
ed  by  the  1  Account  he  gives  us  of  the  finding  the  lad 
Infcription  within  that  (quare  Inclolure  ;  (o  that  there 
feeros  to  have  been  at  this  Longovku$  a  large  Town,  and 
one  of  thofe  Camps  call'd  Csfira  (lativa,  where  the  Le* 
gions  lay  in  Quarters  during  the  time  of  Peace  and 
Quiet. 

I  he  firft  Infcription  tells  us,  that  the  Emperor  Gordisn 
■  built  the  Balneum  and  Bafilica  from  the  Ground,  a  Sols  % 
•<  whereas,  *  by  the  fecond  he  appears  to  have  been  only 
the  Repairer  of  the  Principia  and  Armamentaria.  Per- 
haps therefore  here  might  be  no  Town,  till  the  Romans 
thought  fit  to  repair  thek  old  deferred  Camp  at  this 
Place,  and  then  the  Emperor  might  al(b  build  rhe  Bath 
and  Palace  for  the  Refidence  of  the  Proprietor,  when  in 
theft  Parts  of  Britain  ;  the  Word  Bsflits  importing  both 
a  Palace,  and  an  Edifice  for  hearing  of  Caufes,  and 
tranfa&ing  all  publick  Affairs.  As  this  eminent  Buil- 
ding was  ere£ed  by  the  Emperor's  Command,  it  is 
an  undeniable  Argument  of  the  Splendor  of  this  Town, 
as  are  the  great  Heaps  of  Rubbifli,  and  Ruines,  where 

this 
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this  Tnfcription  was  found,  of  its  Largenefs  find  Ex- 
tent 

The  fecood  equally  puts  the  being  of  the  Cd/trnrnftd- 
ttv*m  out  of  difpute,  when  it  acquaints  us  with  the  Re- 
building of  the  Armament Arid  and  Princ/pia  there,  that  is 
the  A r certain  2nd  Quarters  either  of  the  Legionary  Soldi* 
cr%  that  were  cat  I'd  the  Principt*,  or  the  place  where 
the  Ragles  and  other  military  Enfigns  were  kept.    It  is 

Cobable  chey  did  not  belong  to  one  particular  Legion* 
it  to  (cveral,  as  ihey  had  occafion  n  be  employ'd  here ; 
1  «ho  chc  Ugh  frxta  Viclrix  feems  to  have  the  beft 
Title  to  them,  as  being  cooftantiy  quartered  in  the 
North*  whereas,  the  1  Lepo  Seeundi,  2nd  *  Vk t f ma 
were  generally  garrifon'd,  the  firft  at  Caerhon  in  WaUs 
and  Richlmrrw  in  K  nt%  and  the  other  at  and  about  Che- 
fter;  Co  that  the  4  Monuments  they  have  left  in  the 
North  were  ere&ed  by  them,  when  the  Wars,  and  other 
Works,  as  particularly  the  Wall  carry 'd  croft  the  ifland, 
eall'd  them  thither;  which  b:ing  ftniftvd,  they  returned 
home  to  their  more  Southern  Quarters,  and  continu  d 
in  them  till  commanded  Abroad  upon  new  Services.  I 
will  not  pretend  to  determin  when  thefe  Armament  Art  a 
and  t  rinciftA  flrft  fell  to  ruin ;  perhaps  it  might  be 
when  HidrtAB,  Lollim  Urbicus  and  Severm  had  car* 
ried  truir  C'onqucfts  farther  into  rhe  Enemy's  C<  untfy, 
and  having  built  thofe  famous  Walk,  the  Relicks  of 
which  we  ft  ill  fee  in  the  Shire  of  Sterling  in  Scotland,  and 
in  North  tmherland  and  C*m'>r  land  in  E*sland,  that  this 
Camp  rmght  be  thought  ufelefs,  the  Roman  Foices  be- 
ing  drawn  nearer  to,  and  quartered  upon  the  Frontiers; 
and  To  this  Fortrcfs  abandoned  and  luffer  d  ro  fall  into 
decay,  as  the  Word  tonldff*  implies :  and  not  thai  it 
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was  deftroy'd  by  any  Fire,  War,  or  other  Enemy  than 
Age  and  Negleft. 

TW  the  Word  conlaffa  is  wrote  here  with  an  N,  there 
can  be  no  doubt  but  the  Pronunciation  of  it  was  as  we 
ufually  find  it  fpelt,  collaffa ;  a  certain  Argument  of  the 
Letter  N's  being  filent  in  the  middle  of  a  Word,  before 
two  Confonancs,  efpecially  NS,  and  NT,  when  the  T 
was  pronounced  like  an  S,  To  omit  what  1  guintilm 
fays  to  this  purpofe,  it  is  confirmed  by  the  Abfence  of 
that  Letter  in  numberlefs  Infaiptions  in  Gruter,  Rem- 
feus,  &c.  and  no  wonder ,  fince  the  Workmen  in  thole 
Days,  as  well  as  ours,  ufually  wrote  as  they  fpoke  their 
Words.  I  (hall  not  trouble  you  with  Quotations  of  any 
of  them  to  this  end,  but  as  a  Proof  of  what  1  (ay,  on- 
ly allure  you  from  ocular  Infpe&ion  and  a  mod  accu- 
rate Examination,  that  there  is  no  tranfverfe  Line  over 
the  Letters  r  S  belonging  to  the  Word  FABR10E51S  in 
the  Infcription  of  IVL.  VITALI  at  Bath,  whatever 
has  been  affirm'd  to  the  contrary,  but  that  the  Letter 
N  is  totaly  omitted  there.  You  will  alfo  pardon  ray 
Endeavours,  befote  I  leave  this  Subject,  to  explain  a 
fliort  fnfeription  belonging  to  fome  of  our  Countrymen, 
tho*  found  at  Amerbach  in  Germany  \  fince  it  will  be  a 
•cw  Proof  of  the  foregoing  Aflertion. 


III. 


NYMPHIS  * 
NtBRITTON 
TRIPVTIEN 


Nympbit. 

Humerus  Erittonum 
Triputien/is,  or  ——enus 
Sub  cur  a 
Marcs  Ulpis 
Malcbi 

Centuriorsss  Leg.  22. 
Trsmigetsi*,  Via,  Felicis, 


SVB  CVRA  9 
M*  VLPI 


MALCHU 
>  LEG  XXII 
PR,P*F, 


There 


•  Gruter.  p.  xcm. 
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There  is  no  Difficulty  but  in  the  Word  TRIPVTIEN, 
and  that  will  prefently  vanifli  if  you  infert  the  Letter  N, 
and  read  it  TRIPVNT,  /.  e.  Tripontienus  or  Tripontienfis, 
the  Mutation  of  the  O  and  V  being  fo  frequent,  that 
no  body  is  ignorant  of  it.  This  will  bring  you  to  7W- 
ftntium  1  or  Dowbridge  in  Northamptonfly'tre;  tho*  that  ex- 
cellent Antiquary  Dr.  Battely  z,  in  his  Antiquitates  Rw 
tupinas,  would  read  it  RIPVTJEN,  and  hVd  the  Place 
whence  this  Humerus  took  its  Appellation  at  RiMurrow 
in  Kent. 

But  to  return  where  we  left  the  Camp  at  Longovicus, 
it  will  be  as  difficult  to  afiign  a  Rcafon  for  its  being 
repaired,  as  it  was  for  its  being  deferted  ;  unlefs  that 
the  Froprttors  might  judge  it  advifablc  about  the  Time 
of  Gordian  I  If.  to  fix  their  Refidence  there,  and  confe- 
quently  refortify  the  old  Camp  for  their  State  and  Se- 
curity. And  that  it  was  not  refortify 'd  upon  any  fud- 
den  Emergency,  but  for  Time  and  Duration,  is  evi- 
dent both  from  the  drong  Stone- Works  that  encompafs'd 
it,  and  a  Body  of  Forces  lying  herd  even  at  the  Expira- 
tion of  the  Roman  Empire  and  Authority  in  this  I  (land, 
which  from  its  Continuance  in  the  fame  Station,  had 
got  the  Name  of  the  Longovicarii J. 

The  f'erfon  that  under  the  Emperor  gave  Direction 
for  thefe  Repairs,  was  M&cilius  Fufcus :  As  Mtcilius  is  a 
Diminutive  of  Mtcius,  it  is  not  unlikely  that  he  was 
the  Son  of  Mtciut  Fufcus,  who  was  Conful  with  Turpi- 
lius  Dexter,  A.  D.  2x5.  in  the  Reign  of  Alexander  Seve- 
rn :  By  this  Infcription  it  appears  that  this  M&cilius 
was  the  Emperor  Gordian's  Lieutenant  here  and  Proprietor  $ 
For  tho'  in  Phil.  Tranfatf.  N°  3*4,  by  the  Inadver* 
tency  of  the  Engraver,  we  read  only  PR.  inftead  of 
PR.  PR ;  it  is  right  in  the  Original,  and  in  the  Tran- 

O  0  0  o  0  o  fcript 
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fcript  fcnt  up  by  Ht.  Hunter,  and  accordingly  in  fagt 
i% 6.  the  Fault  is  amended.  And  as  the  Name  of  F*f> 
cms  (lands  in  the  fame  Place  in  the  fecond  as  that  of* 
Lncilianus  does  in  the  firft,  and  with  the  fame  Ad- 
junds'  both  before  and  after,  we  may  fairly  conclude 
he  was  either  his  Prcdeceflor  or  Succeflbr,  but  winch, 
it  is  impofliWe  to  determin. 

And  here,  perhaps,  it  may  not  be  amifs  to  re- 
mark, we  never  meet  with  a  Legatus  Auguflaiis  in  any 
Infcription  in  this  liland,  without  the  joint  Title  of 
Profrator^  and  '  Tacitus  himlclf  either  makes  them  the 
fame  Office,  or  at  lcaft  unites  them  in  the  fame  Perfon, 
when  he  tells  us,  In  Britannia  P.  Oftorium  Proprtte* 
rem  turbid*  res  exctpere  ;  and  having  prefently  after 
related  the  manner  of  the  Fight  with  the  Iceni,  flilcs 
him  Legatus,  Qua  fug*  a  filius  Ltgati%  M.  Oft  or  ins t  fer- 
vati  civis  decus  meruit  2 ;  and  a  little  after  he  gives  both  - 
the  fame  Titles  to  A.  Didius  the  Succeflbr  of  Oftorius* 

We  are  indebted  therefore  to  thefe  two  Monuments, 
not  only  for  the  Account  they  have  preferved  of  the 
Roma,*  Arms  and  Magnificence  at  Longtvicus,  but  foe 
the  indifputable  Records  of  the  Names  of  two  Legates 
and  Proprietors  of  Britain,  that  would  otberwife  have. 
been  buried  in  Oblivion,  viz.  Qneius  Lucilianus  and  Ms- 
cilius  Fufcus:  For  from  Virtus  Lupus  (who  was  F refrac- 
tor and  Legate  here  about  the  Year  *c8,  under  Sev*> 
rust  and  jufl  before  that  Emperors  coming  into  this 
Ifland  repaired  a  Bath  burnt  down  at  Lavattt,  oc 
Bowes  \  in  Ttrkjlrire)   wc  have  no  where  extant  the 
Name  of  one  of  thofe  Officers,  till  we  come  to  Uon- 
nius  Philippus,  whom  I  take  to  have  fucceeded  the  laft 
of  thefe ;  the  4  Stone  which  was  found  at  Old  Cariifii 

in 
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in  Cumberland,  and  has  prcfcrvd  his  Memory,  fating 
forth  that  he  was  Legate  and  ProprAtor  when  Atticus 
and  PrdtcxtAtus  were  Con(uls,  which  was  .4.  D,  141. 
the  very  Year  that  our  Gordian  went  upon  his  Ptrfia* 
Expedition,  from  which  he  never  return'd.  And  as  that 
Emperor  left  Nonniui  Ph'tiippus  in  that  Poft,  when  he 
march'd  into  the  Eaft,  where  he  was  murder'd  about 
two  Years  after,  it  is  highly  probable  that  he  was  the 
lad  Proprietor  of  his  appointing,  and  confequently,  that 
M&cilius  Ftrfcus  was  his  Predeceflbr,  and  the  Repairs  be- 
gun ax  Lcngovkm  before  the  Year  x43  *.  J  would  not 
have  troubled  you  with  this  Infcription,  but  that  it  is 
faultily  tranfciibed  in  Camden,  and  that  1  fliall  have  oc- 
cafion  by  and*by  to  refer  to  it  again,  upon  a  material 
Poinc,  which  therefore  I  hope  will  plead  my  Pardon. 

IV.  I.   O.  M. 

PRO.  SALVTE.  IMPERATORIS 
M.  ANTON!.  GORDIANI.  P.  F. 
1NV1CTI.  AVG.  ET.  S4BINAE.  FvR 
IE.  TRANQVILE.  GONIVGI.  EIVS.  TO 
TAQVE.  DOMV.  DlVlN.  EORVM.  A 
LA.  AVG.  GORDIA.  OB  VIRTVTEM 
APPELLAT.  POSVIT.  CVt.  PRAEEST  . 
A1MILIVS.  CRISPINVS.  PREF 
EQft^N  ATVS.  IN  PRO.  AFRICA  DE 
TVSDRO.  SVB.  CVR.  NONNH.  PHI 
LIPPI.  LEG.  AVG.  PROPRETO. 
ATTICO.  ET.  PRETEXTATO  COSS. 

: 
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ThePerfon  who  had  the  Care  of  thefe  Repairs  both 
in  Town  and  Camp,  was  Marcus  Aurelius  Quirinus,  Prs- 
fed  or  Commander  of  a  Company  of  Foot;  another  Ar- 
gument for  thePropiaetors  Luc  Hi  anus  and  Fufens  fuccced- 
ing  immediately  one  the  other,  he  ferving  in  the  fame 
Poft  under  both.     I  muft  obferve  however,  that  akho' 
the  two  firft  Infcriptions  have  been  cut  very  near  the 
fame  rime,  and  by  the  fame  Hand,  as  appears  by  the 
Form  of  the  Letters,  and  Manner  of  the  Abbreviations 
in  each  of  them,  yet  the  Office  that  this  Quirinus  bore 
is  fomethtng  differently  exprefs'd  in  the  firft  from  what 
it  is  in  the  fecond,  rf  they  have  been  accurately  tran- 
fcribed  ;  the  Firft  mewing,  after  QfIR  I  NO  the  Letters 
PRE.GH.  I.  LC.  R,  which,  before  I  had  feen  the  Latter, 
1  was  induced  to  read  Prdfefio  Cohort  is  prim*  Longovict- 
riorum ,  the  '  Not  its  a  Imperii  placing  the  PrtfeeJus  Hume- 
ri Longovicariorum  Longovico.    That  Numerus  and  C** 
hors  were  the  fame  thing,  2  Pancirollus%  in  his  Notes 
upon  that  Book,  quotes  St.  Chryfoflome  to  prove,  and 
fome  other?,  Qohors  erat  qui  vocatur  Numerus ;  but  I  ra- 
ther take  it  to  be  an  indefinite  Number  of  Men,  which 
might  comprize  feveral  Companies,  independent  of  a* 
ny  Legion.    1  Vegetiui,  fpeaking  of  the  Legati  Imperd- 
tor  is,  lays,  in  quorum  locum  nunc  illuft  res  viros  con  fiat  Ma- 
giflros  Militum  fubftitutos,  a  quibus  non  t  ant  urn  bind  Legio- 
nes,  fed  flares  Numeri  gubernantur\  by  which  it  is  plain* 
the  Numeri  were  no  Legionary  Cohorts.    Neither  was  the 
Name  fo  modern  as  from  the  Notitia  Imperii  and  Chry- 
Joftome  it  might  appear  to  be ,  for  we  meet  with  a  *  Nu- 
merus Britonum  upon  an  Altar  found  in  Tranfilvdnia ,  de- 
dicated to  the  Nymphs,  when  the  Emperor  Commodus  and 
Glabriowere  Confuls,  A.D.  186.  And  '  another  Nume- 
rus upon  an  Altar  ere&ed  to  Hercules  for  the  Profperity 
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#f  Septimius  Sevens,  when  Laterantts  and  Rufi/ius  were 
Confuis,  A.  D%  197.    Eut  after  I  had  review'd  the  Lcc* 
ters  at  the  end  of  the  fecond  Infer i prion,  which  are  plain- 
ly tranferibed  PR.  CoH.  I.  L.  GOR.  I  could  read  them 
no  or  her  wife  than  Fr<efe?o  Cohortii  prim*  Legionis  Gordia- 
tid,  Gordian  111.  was  fb  beloved  of  the  Soldiery,  that  fevc- 
ral  Legions  complimented  him  by  honouring  themfelves 
with  his  Name,  as  the  1  Legio  tertia  Italica,  which  took 
the  Addition  of  Gordiarta  ;  and  the  z  Legio  dec/ma  ge~ 
m/na,  and  J  DecimA  tertii  gemin*  did  both  give  themfelves 
the  fame  Appellation.    But  which  of  the  Legions  quar- 
tered in  this  Ifland  lb  fliled  itfelf  is  not  determine!  by 
this  Inscription  or  any  other  that  I  know  of.  Howe 
ver,  as  the  Legio  fexta  Viiirix  was  all  along  quartcr'd 
in  the  Northern  parts  of  this  Kingdom  ( as  I  obfct- 
ved  before)  where  thefe  Infcriptions  were  erected,  I 
make  no  doubt  but  it  was  that  which  call'd  it  felf  Gor- 
dUna%  tho'  the  numeral  Diftinclion  of  VI  is  omitted, 
only  perhaps  for  want  of  Room  on  the  Stone.    We  find 
by  feveral  Infcriptions  in  Camden,  that  there  was  an  AU 
in  thofe  Parts  which  prided  it  felf  upon  its  Valour,  and 
was  therefore  call'd  the  AU  Augujla ;  of  the  many  Me- 
morials it  has  left  us  of  its  Title,  I  fhall  only  mention 
4  one  found  at  Old  Carlifle,  and  which  is  the  ancienteft 
of  them  all,  by  any  certainty  of  Date. 

I.    O.  M. 
AL  AVti.  OS 
: : .  RTVT.  APPEL.  CVI 
PRAEEST.  TIB.  CL.  TIB.  F.  P. 
LING  -N  1VSTINVS. 
PRAEF.  FVSCIANO. 
1L  SILANO.  II.  COS. 

thar 


•  VeJf.  Monum.  Augufi*  Vtndel.  p.43i-      *  Grnt.pt  80.  !  Grttter^ 

p.  43  3.  U       *  Camd.  p.  817. 


that  is, 

Jovs  Optimo  Maximo,   Aid  Aujruftj  eb  Virtu- 
tern  tppclldta,  cut  .frstjt  Tiberius  CUudm  J'ihtr'u 
flinty    frovinci*  Llngontnft,   Jufiinus  frtfcftu, 
Fufciane  fccundoy  SiUno  fccundb  Qonfulibus, 

This  Altar  was  dedicated  when  FufcUnus  and  SiU- 
nut  were  the  iecond  time  Confuls,  that  is,  in  the  Year 
1 88.  under  the  Reign  of  Commoduj,  and  Fifty  Years 
before  our  GordUn  came  to  the  Empire.  At  the  fame 
place  was  alio  dtfeover  d  the  Fourth  Infcription  by  me 
quoted,  where  we  find  this  fame  AU  Augufi*  (tiling 
itfelf  alfo  GordianA  5  from  whence  I  think  it  is  not  a 
little  probable  that  the  Legion  to  which  this  Wing  a$* 
pertain'd  wasthe£<£/>  GordUn*  merition'd  in  tha  Inscrip- 
tions found  ac  Lungchejlcr  ;  and  that  Legion  to  have 
been  the  Legio  fexta  Viftrix,  from  the  lon&  CofltuMfc 
ation  of  this  AU  Augu/ld  in  tbefe  Northern  parts  of 
the  Nation,  the  conftant  Quarters  of  that  Legion. 


July  10. 
1718. 
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III.  A  Letter  of  that  curious  Naturalifl  Mr.lhmy 
Barham,  %  S.  S.  to  the  <Publi/her,  giving  a  3r> 
lation  of  a  fiery  Meteor  feen  by  him,  in  Jamaica, 
to  Jlrike  into  the  Earth  $  with  Remarks  on  the 
Weather,  Earthquakes,  &c.  of  that  ljland. 

S  I  R, 

According  to  your  Requeft  I  have  collecTed  what 
I  can  remember,  relating  to  a  Meteor  I  faw  in 
Jamaica  about  the  Year  170c,  as  I  was  riding 
one  Morning  from  my  Habitation  fituaced  about  Three 
Miles  North-Weft  from  St.  Jago  de  la  Vega :  I  iaw  a  Bill 
of  Fire,  appearing  to  me  of  the  Bignefs  of  a  Bomb, 
fwiftly  falling  down  with  a  great  Blaze.  'As  1  thought 
it  fell  into  the  Town;  but  when  I  came  within  a  quar- 
ter of  a  Mile  of  the  Town,  1  (aw  many  People  gathcr'd 
together  a  little  to  the  Southward  in  the  Savanna,  to 
whom  I  rode  up,  where  they  were  admiring  at  the 
Ground's  being  ft rangely  broke  and  plough'd  in  by  a 
Ball  of  Fire,  which,  as  they  faid,  fell  down  there.  I 
obferved  there  were  many  Holes  in  the  Ground,  one  in 
the  middle  of  the  Bigneis  of  a  Man's  Skull,  and  five  or 
fix  {mailer  Holes  round  about  it,  of  the  Bignefs  of  a 
Man's  Fift,  and  fo  deep  (  efpecially  the  biggeft  )  as 
not  to  be  fathom'd  by  what  long  Switches  or  Sticks 
they  had  at  hand.  I  did  not  hear  that  any  was  fo  cu- 
rious as  to  make  any  farther  Search  :  It  was  obferv'd, 
that  the  green  Grafs  was  perfectly  burnt  near  the  Holes, 
and  a  ftrong  Smell  of  Sulphur  remain'd  thereabouts  for 
a  good  white  after. 

Note  that  wc  had  a  terrible  rainy  Night  before,  wirh 
much  Lightning  and  great  Thuadcr-Claps,   which  we 
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have  very  frequently  in  Jamaica,  often  killing  Cattle  in 
the  Fields.  Mr.  Henry  Lord,  who  lives  at  DryRivcr, 
had  two  Sons  ( big  Boys  ;  ftruck  dead  with  Lightning, 
in  1 7 1 6  without  any  Wounds  or  Appearance  of  Hurt 
found  about  them.  And  as  thefe  Claps  are  much  louder 
and  ftronger  than  any  I  ever  heard  in  Europe,  fo  are  our 
Showers  of  Rain,  pouring  down  in  a  mod  violent  man- 
ner. Wc  have  Lightning  all  the  Year  round,  but  our 
prcat  Rains  arc  in  the  Months  of  Mq%  Auguft,  and  Or- 
tokr.  I  knew  May  for  two  or  three  Years  without  Ram, 
which  was  lookt  upon  as  a  great  Wonder;  and  we  paid 
dear  for  it  in  our  Indigo;  for  a  Catterpillar  appear'd  and 
wove  a  fine  bilk  about  the  Indigo-Plant;  and  deftroy'd  k 
all,  hurting  nothing  clfe.  ^-Rains  us'd  to  deflray 
thefe  Worms.  Augujl  and  OcJober  never  go  out  without  a 
Flood,  we  having  then  univerfal Rains,  all  over  the  Ifland, 
coming  from  the  Sea :  For  we  have  often  Rains  in  the 
Mountains  from  the  Clouds  lodging  there,  when  we  have 
none  in  the  Lowlands. 

Our  Ifland  is  full  of  Mines,  and,  if  iearchd  into,  l 
qucfiion  not  but  very  rich.  We  are  very  fubjed  to  Earth- 
quakes, teveral  happening  every  Year,  efpecially  after 
great  Rains,  which  fill  up  all  our  great  Cracks  in  theSur 
face  of  the  Earth :  For  in  a  very  dry  Time,  we  have  them 
fo  very  large,  deep,  and  gaping  fo  open  and  wide,  that 
it  is  dangerous  to  ride  over  fomc  Parts  of  the  Savannaes, 
for  fear  a  Horfe  mould  get  his  Legs  into  them.  Our 
Earthquakes  make  a  Noile  or  Rumbling  in  the  Earth, 
before  we  feel  the  Shake ;  and  feem  to  run  fwiftly  to 
the  Weflward.  This  is  all  I  can  inform  you  of  this  kind 
at  prefent,  relating  to  the  Aland  of  Jamaica,  being  ever 
ready  to  fliew  how  much  I  am,  &c. 

vecemb.i9.  Henri  T$ar  harms 

1717.     /  ^ 
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IV.  An  Attempt  to  proVe  the  Antiquity  of  the  Vene- 
real Difeafe,  long  before  the  VtfcoVery  of  the 
Weft-Indies  5  in  a  Letter  from  Mr.  William 
BeckectjSwgeow,  to  Dr.  James  Douglafs,  M.D. 
and  R.  Soc.  Soc.  and  by  him  communicated  to  the 
Royal  Society. 

S I  R, 

TH  E  Undertaking  I  am  at  prcfent  engaged  in, 
has  unavoidably  obliged  me  to  confult,  among 
others,  a  great  Number  of  ancient  Phyfical  and 
Chyrurgical  Qooks,  written  by  my  own  Countrymen  .* 
From  thefe  I  took  the  Hint,  that  the  Venereal  Difeafe 
was  known  among  us,  much  earlier  thin  the  sEra, 
which  has  been  generally  aflign'd  for  its  Rife  by  mo- 
dern Authors  ;  for  it's  believed  it  was  not  known,  at 
Icaft  in  Europty  till  about  the  Year  1494.  Notwith- 
(landing  which,  I  dctcrmin,  in  the  following  Papers, 
to  make  it  evident,  it  was  frequent  among  us  fomc 
Hundreds  of  Years  before  that  Date.  I  could  men- 
tion feveral  Phyficians  and  Surgeons  of  Eminence,  who 
have  been  of  the  fame  Sentiments  with  mef  particular- 
ly, the  Learned  Dr.  Charles  Path,  who  has  written  a 
curious  Diflertation  to  prove  the  Antiquity  of  this  DiC 
cafe,  which  is  fufficient  to  excufe  me  from  the  Impu- 
tation of  having  darted  a  Novelty,  or  being  at  the 
trouble  of  quoting  ancient  Authorities  before  taken 
notice  of,  from  the  mod  ancient  Writers  of  Medicine; 
as  the  Great  Hippocrates,  Galen,  Avicen,  Celfas,Scc*  and 
even  the  Holj  Scriptures,  I  fliall  in  thefe  and  fome  fol- 
lowing Papers,  lay  afide  all  thofc  foreign  Aids  and  AC 

P  p  p  p  p  p  fiftanccs, 
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fiftances,  and  trace  out  the  Symptoms  of  the  Difeafe, 
as  they  naturally  arife,  from  the  firft  Infection  to  the 
laft  deftru&ive  Period,  and  (hew  that,  by  fearching  in- 
to our  own  Antiquities,  we  may  be  furniflied  with  In- 
ftances  of  the  Frequency  of  the  Diftempcr  among  us, 
in  all  its  refpedUve  Stages,  before  ever  our  Modern  Au- 
thors dream  it  had  its  Appearance  in  Eur  of  e. 

I  fhall  begin  with  the  firft  Degree  of  this  Difeafe, 
and  prove  from  authentick  Evidences,  it  was  anciently 
call'd  the  TBjfnmtig  or  Vtlttlittg  ;  and  that  this 
Word  has  been  fucceflively  continu'd  for  many  Hun- 
dreds of  Years,  to  fignify  the  fame  Difeafe  we  now 
call  a  CUf  5  and  that  it  was  not  difcontinu'd  till  that 
Appellation  firft  began  to  have  its  Rife.    The  moft  like- 
ly Method  to  accomplifh  my  Defign,  will  be  firff  to 
examine  thofe  Records  that  relate  to  the  Stews,  which 
were  by  Authority  allowed  to  be  kept  on  the  Bunk-Sid* 
in  Soutbrrark,  under  the  furifdidion  of  the  Bp.  of  Win- 
chefler*  and  which  were  fupprefled  the  37//;  of  HenVlW. 
For  it's  impoflible  tut,  if  there  were  any  fuch  Diftem- 
pcr in  being  at  that  Time,  it  muft  be  pretty  common 
among  thole  lewd  Women  who  had  a  Licence  for  cn- 
rcrtaining  their  Paramours,  nonvithftanding  any  Rules 
or  Orders  which  might  be  eftabliuYd  to  prevent  its Tn- 
crcafe :  But  if  we  fhall  find  that  there  were  Order3  c- 
(lablinYd  to  prevent  the  Spreading  of  fuch  a  Difeafe, 
that  Perfons  might  be  fecure  from  any  contagious  Ma* 
lady  after  their  Entertainment  at  thofe  Houfes  f  which 
were  anciently  Eighteen  in  Number,  but  in  the  Reign 
of  Hen.  VII.  reduced  to  Twelve.)  we  may  then  fecurely 
depend  upon  it  that  it  was  the  Frequency  of  the  Dife 
cafe  that  put  thofe  that  had  the  Authority,   under  a 
neccflky  of  making  fuch  Rules  and  Orders.    For  the 
fame  Powers  that  granted  a  Liberty  for  keeping  open 
fuch  lewd  Houfes,  muft  find  it  their  Intereft  to  iecure, 
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as  much  as  poflible,  all  Perfons  from  receiving  any  In- 
jur y  there;  left  the  Frequency  of  foch  Misfortunes 
fliould  deter  o;hers  from  frequenting  them,  and  fo  the 
original  Defign  of  their  Inftitution  ceafe;  from  the  en- 
tire finking  of  the  Revenues.  Now  I  find  that,  as  ear- 
ly as  the  Year  n6z„  divers  Conftitutions  relating  to 
the  Lordmip  of  Winchefter,  (  being  alfo  confirmed  by 
the  King  )  were  to  be  kept  for  ever,  according  to  the 
old  Cuftoms  that  had  been  time  out  of  mind.  Among 
which  thefe  were  fame,  viz.  No  Stewboldcr  to  take 
mote  for  a  Woman's  Chamber  in  the  Week  than  14^. 
•  Not  to  keep  open  his  Doors  upon  Holy  Days.  No  Tin- 
gle Woman  to  be  kept  againft  her  Will,  that  would 
leave  her  Sin.  No  fingle  Woman  to  take  Money  to 
lie  with  any  Man,  except  (he  lie  with  him  all  Night 
till  tlit  Morning.  No  Stew  holder  to  keep  any  Wo- 
man that  hath  the  perilous  Infirmity  of  TBiltning. 
Thefe  and  many  more  Orders  were  to  be  Itridrly  ob- 
ferved,  or  the  Offenders  to  be  (everely  punilhed.  Now 
we  are  allured  there  is  no  other  Difeafc  that  can  be 
communicated  by  carnal  Conversion  with  Women, 
but  that  which  is  Venereal,  by  reafon  that  only  is  con- 
tagious ;  and  it's  evident  the  *Utttlttg  was  certainly 
fo :  For,  bad  it  been  nothing  elfe  but  lome  fimple  Ul- 
ceration, Heat,  or  Inflammation,  there  would  have 
been  no  Contagion ;  and  that  affefling  only  theVVo- 
man,  could  not  be  communicated  by  any  Venereal  Con- 
erefs,  and  (o  not  inferr  a  Neceflity  of  her  being  com- 
prehended under  the  rcttraining  Article.  Thefe  Orders 
likewife  prove  the  Difcafe  was  much  more  ancient  than 
the  Date  above-mentioned  ;  becaufe  they  were  only  a 
Renewal  of  fuch  as  had  been  before  eftabhihed  time  out 

°  But  to  confirm  this  farther,  I  find  that  in  the  Cu- 
ftody  of  the  Bifoop  of  Wincfo(tcrt  whofe  Palace  was 

ppppppx  lituated 
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fituatcd  on  the  Bank  fide,  near  the  Sum,  was  a  Book 
written  upon  Vellum,  the  Title  of  which  runs;  thus  * 

Dfte  begwnc  tbe  ©finance*,  J&ule*,  ant)  cu= 
Oumw,  m  tofll  fo?  tbe  ftaltoatton  of  ^annc0 
Lif,  as  foj  to  atcbetoe  manp  ©yfebiefs  ant)  3n= 
convenient*  rbat  Daplep  be  Uk  tl)ere  foj  to  fall 
otote,  to  be  tisbtfullp  Kept,  ant)  Due  Cjecution  of 
timn  to  be  Don  unto  any  iperfouue  foptbin  t&e 

faillf*  One  of  the  Articles  begins  thus ;  De  his  q»i 
cuftodiunt  Mulxres  habentes  Nepb/wdam  btfirmitatem.  It 

goes  on,  item,  ©bat  no  Steto-bolDec  fceep  noo  ©o= 
man  toptbin  bt*  fcou*  tbat  batb  anp  apefeneffe 
of  brenning,  but  tfcat  (be  be  putte  out  upon 
tbe  pepne  of  mafcelt  a  fpne  unto  tbe  lojD  of  a 

bUllD^CD  ®bPlVng0,  This  is  taken  from  the  Origi- 
nal  Manufcript  which  was  preferv'd  in  the  Bifliopi 
Court,  fuppos'd  to  be  writren  about  the  Year  1430. 
From  thefe  Orders  we  may  obferve  the  Frequency  of 
the  Diftemper  at  that  Time;  which,  with  other  In- 
conveniencies,  was  Daglep  life  tbtW  ft?  tO  fall  OWV 
and  the  Greatncfs  of  the  Penalty,  as  the  Value  of  Mo* 
ney  then  was,  that  is  laid  on  it,  proves  it  was  no  tri- 
fling or  insignificant  thing. 

But  the  bare  Proof  of  there  having  been  anciently 
fuch  a  Difeafe  as  was  called  the  VUCtlil1S»  may  be 
thought  to  be  inefficient,  u  liefs  we  were  perfectly 
affured  what  it  was,  and  how  it  was  ip  thofe  Times 
defcribed :  I  (hall  therefore  do  k  from  an  unqueftionar 
ble  Authority,  which  is  that  of  J*b*  Ar<knx  Efq;  who 
was  one  of  the  Surgeons  to  our  King  RicbtrdW.  and 
hkewife  to  King  Henry  IV.  In  a  curious  Manufcript 
of  his  upon  Vellum,  he  defines  it  to  be,  a  certain  in- 
ward Heat  and  Excoriation  of  the  Urethra-,  which  De- 
fcripnon  gives  us  a  perfect  Idea  of  what  we  now  call 
KCI*l\  for  frequent  Difleflions  of  thofe  that  laboure4 

under. 
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under  that  Difeafe,  have  made  it  evident,  that  their 
Urethra  is  excoriated  by  the  Virulency  of  the  Matter 
they  receive  from  the  infe&ed  Woman  ;  and  this  Ex- 
coriation or  Ulceration  is  not  confined  to  the  Ofiiola 
or  Mouths  of  tire  GUnduU  Mufcoft,  as  has  been  late, 
ly  thought,  but  may  equally  alike  attack  any  part  of 
the  Urethra  not  beyond  the  reach  of  the  impelled  ma« 
lignant  Matter.     The  Heat  before  defcribed,  which 
thefe  Perfons  are  fenfible  of,  as  well  now  as  formerly, 
is  a  Confequent  of  the  excoriated  Urethra  ;   for  the 
Salts  contained  in  the  Urine  mud  neceflarily  prick  and 
irritate  the  nervous  FibrilU,  and  excite  a  Heat  in  thofe 
Parts  of  the  Urethra  which  are  diverted  of  its  natural 
Membrane ;  which  Heat  will  always  be  obferved  to  be 
more  or  left,  as  the  Salts  arc  diluted  with  a  greater 
or  lefs  Quantity  of  Urine ;  a  thing  I  have  often  ob- 
ferved in  Perfons  that  have  laboured  under  this  [nfir- 
mity  in  hot  Weather,  when  the  perfpirable  Matter  be- 
ing thrown  off  in  greater  Quantities,  the  Sales  bear  a 
greater  Proportion  to  the  Quantity  of  Urine,  and  there 
by  make  its  Difcharge  at  that  Time  fo  much  the  more 
painful  and  troubiefbm. 

Thus  we  fee  this  very  early  and  plain  Defcriprion 
of  this  Difeafe  among  us,  to  be  entirely  conformable 
ta  the  latcft  and  mod  exadt  Anatomical  Difcoverics. 
Here  is  no  Tone  of  the  Teflicles  depraved,  according 
to-7rajanus  Petromus;  no  Exulceration  of  the  Paraftata, 
according  to  Rondeletim  ;  no  Ulceration  of  the  Semi- 
nal Veffets,  according  to  Platerus;  no  Seat  of  the  Dif 
eafe  in  the  feficuU  Seminales  or  Probata,  according  to 
Bartholin ;  nor  in  thofe  Parts  and  the  Tefticles  at  the 
fame  Time,  according  to  our  Countryman  Wharton  and 
others,  who  have  falfly  fixed  the  Scat  of  this  Difeafe, 
and  whofc  Notions,  in  this  refpedr,  are  now  juftly  ex* 
pk>ded  ;  but  a  fingie  and  true  Dcfcription  of  rc,  and 

its 
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its  Situatfot£  about  ao  Hundred  and  Fifty  Years  he- 
fare  any  of  thofe  Gentlemen  obliged  the  World  with 
their  learned  Labours. 
Having,  I  hope,  fufficiently  made'  it  appear,  the 

OBUtnitlS  W2tt  a  Di^ea^c  vcrY  earty  among  us,  an4 
given  the  Dcfcription  of  it,  I  (hall  proceed  to  fay  fom<> 
thing  of  the  ancient  Method  that  was  made  uie  of  to 
.cure  it*    We  are  not  to  expect  the  Meafures  our  Pre- 
deceflbrs,  in  thofe  early  Times,  made  ufe  of,  fliould 
be  calculated  for  the  removing  any  Malignity  in  the 
Mafs  of  Blood,  or  other  Juices,  according  to  the  Pra- 
ctice in  Vcncrial  Cafes  at  this  Time;  bccaule  they 
looked  upon  the  Difeafe  to  be  entirely  local,  and  the 
Whole  of  the  Cure  to  depend  upon  the  Removal  of 
the  Symptoms  .•  Hence  'twas  they  recommended  fuch 
Remedies  as  were  accommodated  to  the  taking  ofTtfo 
inward  Heat  of  the  Part,  and  cure  the  Excoriations  or 
Ulcerations  of  the  Urethra.    The  Procefs  for  the  ac- 
complilhing  of  this,  I  lhall  fet  down  from  the  before- 
mentioned  John  Ardsn,   who  wrote  about  the  Year 
1380.  his  Words  arc  as  follow,  Contra  Incendium.  Item 
contra  incendium  Firgd  Virilis  interius  ex  calore  &  txco- 
riatione,  fiat  talis  Syringa  ("  i.  e.  injeftio )  lenitiva*  Ac* 
cife  Lac  mulieris  mafculum  nutrientis^  &  farum  zncarium^ 
Oleum  vioU       ftifana,  quibus  commix t is  per  Syringm 
infundatury  &  fi  prtdicJis  admifctteris  Uc  Amigdalarum  me- 
lior  erit  medicina.   There  is  no  doubt  but  this  Remedy, 
being  ufed  to  our  Patients  at  this  Time,  would  infal- 
libly jcake  off  the  inward  Heat  of  the  Part,  and  cure 
the  Excoriations  or  Ulcerations  of  the  Urethra,  by  which 
means  what  ifliied  from  thence  would  be  entirely  ftopt; 
and  this  was  all  they  expected  from  their  Medicines, 
forafmuch  as  they  were  entirely  unacquainted  with  the 
Nature  of  the  Diftemper;  and  did  not  in  the  lead  ima- 
gine, but  if  the  Symptoms  that  firft  attack'd  the  Part 
were  removed,  the  Patient  was  entirely  cured.  1 
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I  (hall  now,  as  a  farther  Confirmation  of  what  f  have 
advanced,  proceed  to  prove,  that  by  this  OSjftintnS  or 
OBUrnirtS  is  meant  the  Venereal  Difeafc,  by  demon- 
ftrating  that  fucceeding  Hiftorians,  Phyfical  and  Chi- 
rurgical  Writers,  and  others,  have  all  along  with  us  in 
England  ufed  the  very  fame  Word  to  fignify  the  Vene- 
real Malady.  In  an  old  Manufcript  I  have  by  me, 
written  about  the  Year  1390.  is  a  Receipt  for  i5lttl= 

ning  of  tlje  ppntpl,  pat  men  ckpe  pc  apegalle  $ 

£>alU  being  an  old  Englifli  Word  for  a  running  Sore. 
They  who  know  the  Etymologic  of  the  Word  Apron, 
cannot  be  ignorant  of  this.  And  in  another  Manufcript, 
written  about  50  Years  after,  is  a  Receipt  for  TBUUl= 
inS  *n  tnat  ^arc  DV  a  Woman.  Simon  Fijh,  a  zealous 
Promoter  of  the  Reformation  in  the  Reign  of  Hen.VUL 
in  his  Supplication  of  Beggars,  prcfented  to  the  King 
in  i5}0.  fays  as  follows,  Thcfe  be  tbty  (  fpcaking  of  the 
JxcmiJJ)  Priefls  )  that  corrupt  the  whole  Generation  of  Man- 
kind in  four  Realm,  that  catch  the  Pockes  of  one  Woman 
and  bear  them  to  another  $  that  be  OSUtnt  with  one  Wemin 
and  bare  it  to  another ;  that  catch  the  Lepry  of  one  Wo- 
man and  bare  it  unto  another.  But  to  make  this  Matter 
ftill  more  evident,  I  am  to  obferve,  that  Andrew  Boor df 
a  Doctor  in  Ihyfick,  and  Romifh  Pried,  in  the  Reign 
of  Henry  VIII.  in  a  Book  he  wrote  ,  entitul'd  The 
Breviary  of  Health %  printed  in  1546.  fpcaks  very  par- 
ticularly of  this  fort  of  Burning ;  one  of  his  Chapter*? 
beginncth  thus,  (iDlje  Cljapitet  DOtt)  fljfft)  Of 

BURNING  Of  an  IpatlOtte  s  where  his  Notion  of  com- 
municating the  Burning  is  very  particular.  The  fame 
Author  adds,  that  if  a  Man  be  'BUEMt  with  an  Har- 
lot* and  do  meddle  with  another  Woman  within  a  Day, 
he  fliail  'BUtn  the  Woman  that  he  fliall  meddle  with- 
al ;  and  as  an  immediate  Remedy  againft  the  'Buttl- 
ing, he  recommends  the  waihing  the  Pudenda  two  or 

three 
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three  times  with  White  Wine,  or  elfe  with  Sack  and 
Water ;  but  if  the  matter  have  continued  long,  co  go 
to  an  expert  Chirurgeon  to  have  Help.  In  his  8 id 
Chapter,  he  (peaks  of  two  forts  of  Burning,  the  One 
by  Fire,  and  the  Other  by  a  Woman  through  carnal 
Copulation,  and  referrs  the  Perfon  that  is  TBUtttt  of 
a  Harlot  to  another  Chapter  of  his  for  Advice,  what 
to  do,  |je  gft  a  D0?ftr  0?  ttDOi  To  called  from 
its  Protuberancy  or  bunching  out :  For  1  find  about  that 
Time  the  Word  Buho  was  moftly  made  ufe  of,  to  fig- 
nify  that  fort  of  Swelling  which  ufually  happens  in  po 
ftilential  Difcafes. 

From  hence  it  appears,  the  Burning,  by  its  Confe- 
quents,  wasffttWrf/,  fince  every  Day  s  Experience  makes 
it  evident,  that  the  ill  Treatment  of  the  firft  Symptoms 
of  the  Difcafe,  either  by  aftringent  Medicines,  or  the 
removing  them  by  cooling  and  healing  the  excoriated 
Parts,  will  generally  be  attended  with  fuch  Swellings  in 
the  Groin,  which  we  rarely  obferve  to  happen  from  a- 
ny  other  Caufe  whatfoever. 

1  (hall  give  a  few  more  Inftances  of  this  Difeafe  be- 
ing call'd  the  Burning,  and  conclude.    In  a  Manuicript 
I  have  of  the  Vocation  of  John  Bale  to  the  Bifhoprick 
of  OJJory  in  Ireland,  written  by  himfelf,  he  fpeaks  of 
Dr.  Hugh  Weft  on  (who  was  Dean  of  Windjor  in  1556. 
but  deprived  by  Cardinal  Pole  for  Adultery  )  as  fol-  * 
lows,  "  At  this  Day  is  lecherous  Wefton,  who  is  more 
"  praflifed  in  the  Art  of  TB^CCft  OBilWtag  than  all 
"  the  Whores  of  the  Stews,    And  again,  (peaking  of  the 
fame  Perfon,  he  fays,  u  He  not  long  ago  tyf nt  a  Beg* 
"  gar  in  St.  Botelph's  Parifh.  The  fame  Author  fays  of 
him  elfewhere,  u  He  had  been  fore  Bitten  with  a  Win. 
*'  chefter  Gocfe,  and  was  not  yet  healed  thereof ;  which 
was  a  common  Phrafe  for  the  Pox  at  that  Time ,  bc- 
caufe  the  Stem  were  under  the  Jurifdiflion  ofthcBifhop 
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of  Winchcfttr.  Mich,  Wood,  in  his  Efiftls  before  Steph. 
Gardiner's  Oiation  de  vera  Obedientia,  printed  at  Rkoan, 
i?53«  gives  another  Evidence  of  the  T3Utntlt!J.  And 
William  Bullein,  a  Phyfician  in  the  Reign  of  Queen  Eliz 
in  a  Book  he  publiuYd,  calPd  The  Bulwark  cf  Defence , 
&c.  printed  in  1561.  bringing  in  Sichnf(s  demanding 
of  Health  what  he  mould  do  with  a  Difeafe  call'd  the 
French  Pockes,  Health  anfwers,  "  He  would  not  that  a- 
"  ny  mould  fiflie  for  this  Oifeafe,  or  to  be  bold  when 
"  he  is  bitten  to  thynke  thereby  to  be  helped,  but  ra- 
•'.ther  to  efchewc  the  Caufe  of  thys  Infyrmity,  and 
"  fikhy  rotten  TBUnUtlS  of  Harlots, 

I  believe,  by  this  time,  f  have  lufficiently  prov'd 
what  I  propofed,  that  the  fir  ft  Degree  of  the  Venereal 
Difeafe  was  very  anciently  known  among  us,  under 
the  Title  of  TSUttlinjJ ;  and  that  you  may  lofc  no 
more  Time  at  prefent  upon  this  Subject,  I  (hall  referve 
my  Collections,  which  (hew  that  the  Difeafe,  when  it 
came  to  be  confirmed,  was  no  Novelty  here  in  thofe 
early  Times,  for  a  further  Opportunity,  and  detain  you 
no  longer  than  to  cxprefs  my  Plcafure  in  profefling 
my  fclf,  Tours,  &c. 

^l™.\t  Will.  <Btckett. 


V.  Jccuratarum  ObferVationum  Aflronomicarum,  an- 
no fuper  'tore  <&  cunente,  cum  Societate  com- 
municatarum  Sylloge. 

INtereft  fane  Sciential  ne  pereant  Obfervata  Aftrono- 
mica,  debita  curd  fidifquc  Inflrumentis  ab  Artiil- 
cibus  idoneis  cxlitus  deprompta :  Hoc  enim  (oio 
flindamcnto  nititurUrania  pradtica.   Iraque  in  hi&Tranf* 
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atfionibus,  per  plufquam  quinquaginta  annorum  curri- 
culum, parfim  (parguntur  hujus  generis  Notae.  Aufim 
tamen  fpondere  vix  ullas  unquam  reperki  pofle  Obfcr- 
vationes  quae  certitudine  eas  quas  nunc  damus  vincant, 
ne  dicam  qux  pares  Tint,  utpore  Tubis  prarlongis  ac 
Micrometris  prccrcr  folitum  aflabre  fadlis  menlurata:. 
Cape  igitur  primo. 

TlanetartiM  C bj er  vat tones. 

Anno  1717.  Ap His  150.  9h  49'  T.  a?q.  obfervavic 
D.  Pound apud  Wan/led,  Jtvem  jam  reverlum  ad  ftellam 
illam,  quam  tfovemb.n0.  1716.  mane  corpore  fuo  te* 
xerac,  dc  qua  vide  N°  350.  Phil.  Tranfaft.  pag.  508. 
Jcvis  autem  centrum  turn  temporisdiftabat  abea  Stella 
(  aux  tertia  eft  Gemkiorum  in  Catalogo  Britdtmico  ) 
23  xxn  boream  verfus ;  fimulque  ab  alia  vicing  qu» 
quarta  eft  Geminoium  in  dido  Catalogo,  27'  11".  at* 
que  huic  fere  conjunclus  erat  planeta. 

dfrilis  fequentc,  eodem  obfervatore  ac  loco, 
ioh  3'  T.  aeq.  Jupiter  apud  quatuor  Fixas  exiguas  vi- 
fus  eft,  eas  omnes  prarcedens,  &  in  ipfo  quafi  principio 
Cancri.   Centrum  autem  p'anetae  diftabat  ab  e  13'  00", 

ab£  13'  50",  ab  /  19  5\,  &if9'  *7U- 

Poftridie  vero  Apr,  16°.  9h  7'  Jovis  centrum  difta- 
bat ab  c  8'  35",  ab/y  00",  a  g  4'  5",  &  ab  h  1  j'  50". 
Jamque  prsetcrierat  omnes  praeter  /  ad  quam  tendebar, 
quamque  parum  admodum  die  craftino  infra  fe  relin- 
quere  debuir. 

Eodem  fere  momento,  hor&  fcil.  non4,  Londini  vifa 
eft  ftella  g  in  vertice  Trianguli  Ifofcelis  ac  fere.lfopleu- 
ri  cum  Jovh  centro  ac  tertio  Satellite  turn  fex  Jovis 
diametris  ad  occafum  diftame,  nifi  quod  parum  admo- 
dum bafe  longiora  crane  crura  $  ac  intra  quadrantem 
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horse,  angulus  ad  Jevis  centrum,  qui  prius  major  erac 
angulo  ad  Satellitcm,  fadhis  eft  co  fcnfibilicer  minor. 

Trcs  autcm  Srcllx  ht  g,  e,  funt  lo™,  iire*,  &  is';' 
Gcminorum  in  CataL  Br  it  an.  juxra  qucm  cum  temporis 
fitum  habuere,  h  in  2?  o°  12'  $5",  cum  Lac  it.  Borca 
o*  1 1'  %s".  Et gin  sb  o°  28'  x$".  Lac.  Bor.  o°  2'  40'' : 
e  vcro  in  s  o°  29'  2,0"  cum  Lat.  Auft.  o°  8'  05*".  Di» 
ftac  aucem  quarta  /  a  Stella  g  n'  40",  ab  *  ii'  50", 
ac  denique  ab  ^  xo'  }6",  unde  conftabic  locus  ejus* 
Ex  his  manifeftum  eft  Jovtm  Latitudinem  habuific  par* 
vam  admodum  Borealcm,  nec  femiminuto  majorem, 
(altem  fi  diesis  ftellarum  locis  habenda  fides.  Hxc 
pofteris  ufui  efle  poflunt  definiendo  Nodorum  jkw 
motu,  (1  quern  habeant. 

£jufdcm  anni  Junii  18'0  ioh  Londim,  in  aedibus  So- 
cietatis  Regis,  vitas  eft  Satnrnus  Stella;  fixse  Tclefcopi- 
cx  admodum  propinquus,  a  qua  vix  diftabat  ad  Au% 
ftrum  una  Annuli  diametro,  &  normafis  in  lineam  An- 
farum  a  Stella  demifla  incidebac  in  medium  Ante  ori- 
entals. Fixa  ha:c  parvula  nullique  Catalogo  adferipta 
tunc  habuit  »s  ix°  58' r  cum  Lat.  Bor.  x°  33'  proxi- 
mo; comitemque  habet  fibi  adjun&am  ac  luce  arqualcm, 
quatuor  minutis  ad  ortum  diftantem,  ac  paul6  auftra- 
liorcm,  unde  facile  dignofci  poterit,  locufque  ejus  ft 
cui  libeat  verificari. 

£adem  nocle  ioh  30'  Mars  vifus  eft  prope  Scellam 
quae  prarccdit  35.  Scorpii,  a  qua  diftabat  Tubo  14  pe- 
dum menfurata  ?'  16"  ;  idque  in  re&a  per  claram  in 
pede  Ophiuchi  6  &  di&am  Stollam  produdta.  Hxc 
aucem  Stella  prarced it  i$.Sccrpti  30'  17"  Afc-  Reel.  c4- 
que  Auftralior  eft  2'  28",  unde  (it  locus  ejus  turn  tem- 
poris 1 50  14'  io"  Lar.  Auft.  3*  59'  15".  Sed 
G  Ophiuchi  tunc  habuit  Sight.  170  x 8',  &  lat,  Auft. 
*°  47'  38".  Mars  itaque  Stellam  praecedebat  Longi- 
tudine  4'  58",  auftralior  ea  5'  jo*. 

Q^q  q  q  q  q  x  Deinde 
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Deinde  Sept.  if  8h  5'.  T.aeq  Mars  vifos  efta  Dom : 
Teund  praccederc  claram  in  humero  Sagutarii  <rii'  54' 
Afc  Red:,  fimulquc  borealior  erat  Stella  22'  56"'  Hora 
b"  25'  erat  diftantia  Planet*  a  Stella  25'  co"  accurate. 

Itorm*.  5.  i8h  30'.  T.  acq.  confenfu  fepius  repetira. 
rum  obfervationum,  invenit  D.  Pound  Saturnum  prarcedere 
Telefcopicam  claram  fibi  vicinam  27'  19"  Ate.  Red. 
Stellaque  auftraliorem  efie  1  59".  Simul  Satnrnnspx- 
cedebat  x  in  Syrmate  Virginis  i°  25'  21",  e&que  au- 
ftralior  erat  4'  05".  Hinc  Saturni  locus  L#rj  290. 
i6'  21".  Lac.  Bor.20  22  11".  Telefcopica  aurem  tunc 
habuit  Libr.  290  40'  ?6".  Lat.  Bor.  20  33'  43". 

Anno  171 8.  Jan.  7.  $h  30'.  T.  a?q  apud  duas 

Stellas  in  Cat  al.  Brit  an.  omiilas  obfervata  eft.  Erat  au- 
tem Planeta  utr&que  Fixi  Borealior,  diftans  a  pwce- 
dente  32'  30",  a  (equente  17'  30".  Stella  prxcedens 
tunc  habuit  /  ifc.  140  42'  20",  cum  Lat.  Auft.  o°  40'  10"  ; 
altera  vero  fequens  Pifc-  150  %\'  55",  Lat.  Auftral.  o° 
x7'  1 5 prout  ex  obfervationibus  D.  Flamftedii  collige- 
re  licet. 

81  00',  T.  acq.  3ty/7"  prnecedebat  it  in  pc- 
dorc  Caters  *°  30'  50"  Afc.  Red,  fixdque  Auftralior 
erat  14'  15".  Hinc  provenit  Jev/s  locus  Cane.  28"  20 
cum  Latitudine  Borea  o°  36'  45". 

Mart  it  11.  ioh  36',  T.  a?q.  Satumns  prxcedebat  x  in 
Syrmacc  Virginh  18'  51",  caque  Fixi  auftralior  erat 
5'  23.  Hinc  fit  Locus  Saturni  Scorp.  o.  1 8'  34"  cum 
Lat.  Bqr.i.  44'  8".  Pofito  (ciiicct,  juxta  Catal.  Brian. 
x  Virginh  occupare  m  o.  34'  ic",  cum  Lat.  1.  55'  40". 
Eadcm  node  l;h  00'  Wcftmcnaflcrii  obfervarunt  DD. 
D:\Agulhrs  &  (jray  Saturnum  piaxcdere  Stellam  iy'  oo' 
cum  dcclinatione  majorc  in  Auftrum  4'  45". 

April.  8.  1  in  30'  Londini  vifus  eft  Saturn**  nuper  A* 
crony chus  par  urn  admodum  occidentaiior  Telelcopici 
clara,  eademquc  5  minutis  borealior,    L'nde  Fixa:  locus 
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lihrd  28.  1 8'  30"  Lat.  Bor.  2.  41'.  Circulus  autem 
magnus  per  hanc  Stcllam  &  Saturnum  du#ui  dirigi 
videbatur  ad  Sceilam  5tx  magnitudinis  in  Catal  Brit, 
omifiam,  fed  quae Htvelio  eft  in  cufpide  AU  Bored  Vir- 
ginis,  cuiquc  locum  affignat  Libr.  26.  10'  cumLat.14. 
43'  Bor.  ^ 

Eadem  node  iih  20',  apud  Wafted,  perpendiculum 
a  di&i  Stella  Telefcopicd  in  lineam  Anfarum  Saturni 
demifliim  prarcedebat  centrum  planctx  quafi  fefquial- 
tera  diametro  annuli ;  aberat  autem  Stella  ad  Aullrum 
ab  Anfarum  axe  4  30".  Simul  Anfx  orienraiis  extre- 
mitas  deprehenfa  eft  in  linea  rcfla  inter  banc  Stellam 
&  aliam  eidem  quafi  longitudinc  conjun&am,  quse 
tunc  a  Srturno  diftabat  24'  48"  vcrfus  Boream.  Locus 
autem  prioris  Stellas  lunc  fuit  Libr.  28.  t8'  30"  cum 
Lat.  Bor.  2.  41'  proxime, 

Seft.7.  circa  meridiem  incidit  conjun&io  Jovis  &  Ve- 
neris arcWima,  cujus  quidem  fpedaculum  Aftronomis 
noftris  inviderunt  Nubes.  Die  amem  icxro  prarccden- 
re  mane,  vel  51  2  2h  57'  30"  T.  a-q  apud  Wdnfted,  Ve- 
nus occidcntalior  diftabat  a  Jove  1.  3'  28".  Die  autem 
7.  17'1  21',  Venus  jam  fada  orientalior  a  jf*i/<r  aberat 
49'  18";  ac  i7h34,  f<ww  auftrahor  crat  Jove  diffe- 
rentia decitnationum  14'  23",  Et  i7h  ^9'  capra  eft  di* 
ftantia  Planetarum  44'  4".  Hinc  calculo  accurarilfimi 
Obfervatoris  conjun&i  iunt  Sept.  7.  on  9'  T.  aeq.  Ve» 
neris  centro  turn  Jovis  auftraliorc  non  nifi  1'  42". 

Denique  Sept.  1 8.  mane,  apud  Wanfted,  Jupiter  vifus 
eft  props  Co?  Leonist  quocum  die  precedence  conjun- 
dus  fuerat.  Sept,  17.  i6h  5-1'  T.a?q.  Jovis  cenrrum  ib- 
erat  a  CordeLecn,  24'  22  ';  &  17*  6'  20'erat  diff  Dcdin.' 
12'  43".  Dcin  poft  Horam,  nempe  17  '  54',  fada  eft 
diftamia  24  44';  ac  i&h7'  differentia  Dcclinationum 
inventa  eft  12'  35  ".  Hinc  fupputante  Dom  ''  amd,  fit 
Sept.  17.  18  00'  T.  xq.  Jovis  locus  ft  16  j  i'  7"  cum 
Lat,  Bor.  45'  39".  OiJ,rvat tona 


Obfervationei  Luna  (?  Edipfium-j; 

Anno  1717.  Jan.iz.  Weflntonafierii  obfcrvavic  Dom. 
Stephanus  Gray  Lunae  appulfum  ad  quatuor  Stellas  con- 
tiguas  fub  cornu  Auftrino  Tanri,  apud  quas  obfervata 
eft  Luna  Anno  1683.  Mtrt.  x}.  ft.  v.  ab  Hevelio  & 
Flamjiedio.  Iraque  9h45'  T.  app.  Luna  gibba  vifa  eft 
quafi  conjun&a  cum  Stela  e  quatuor  prxcedente,  qux 
eft  7W/  107.  Catai.  Brit,  quxque  tunc  Auftralior  erat 
Luna;  limbo  Auft.  fefquialtero  minuto.  11 '  29'  altera, 
qua:  minor  eft,  &  ideo  in  Catalogo  omifla,  occuhaba- 
tur  paulo  infra  medium  obfeuri  limbi.  Ad  ixn  24' 
Tertia  5c  clarior  (  1 10.  7Wi )  in  ipfa  fere  conjun&io* 
ne  fcx  minutis  diflabat  a  limbo  boreo.  Denique  1  ah  54' 
fequens  c  quatuor  (Hi.  Tauri )  limbo  Boreo  fuperior 
trat  3'  30".  Locus  autem  praccedentis,  five  107.  Tcnri, 
ex  di&o  Catalogo  tunc  erat  Gemini  18.  n.  Lat.  Auft. 
5-  1 8';  Tauri  autem  iiohabuit  G^w.  19.  i6'J  cum  Lat* 
Auft.  4-  44':  Sequens  vcro,  five  m  Tauri,  erat  in  Gtm. 
19.  45',  Lat.  Auft.  4.  4b' r-  Secunda  parvula.  utcx 
aliis  obfervationibus  conftat,  Locum  tunc  habuit  Gem. 
19.  if.  Lap.  5.  5'  fere. 

Eodem  anno  Mart.  16.  mane,  erat  Eclipfis  Lunx  par- 
tialis, apud  nos  ob  coelum  nubiium  inconfpicua.  At 
apud  Cambridg  Ncv-Anglorum,  Dom.  Robic  Aftronomia; 
peritiftimus  vidit  Eclipfcos  initium  circa  horam  nonam. 
Finem  vero,  juxta  Paludcm  AJ^tida,  ad  1  th  42  $0'  Pat 
accurate.  Eft  autem  Cambridg  fub  altitudine  Poli  42. 
»5',  Londino  71  grad.  five  4*44'  occidentalior,  utcx 
pluribus  antca  obfervatis  conftar. 

Dein  Sept.  9.  vefperi,  in  xdibus  Societatis  Regis 
Londwi,  obfervarunt  nonnulli  e  Sociis  fincm  tclipleos 
iunaris  7h  26'.    Luna  autcjn  orta  eft  juxca  medium 
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Eclipfcos,  nec  nifi  paulo  ante  fincm  c  nubibus  hor'zon- 
tcm  obfidcncibus  fefe  extricavcrat. 

»4  Vefpcri,  hac  prima  vice  poll  longum  intcr- 
vallum  rediic  Luna  ad  occulcandum  Palilicium.  Favic 
aurem  admodum  ccelum  Londini  prxtcr  folitum  purum, 
ita  ut  Luna  &  Stella  exoricntes  in  iplo  quafi  Horizon* 
tc  fimul  confpiccrentur.  Incidic  Immerfio  Stellce  Qh 
6'  xo",  Luna  nondum  j°  aka,  in  ipfo  quafi  medio  Lim- 
bi  orientalis,  e  regions  (cilice t  Boreae  partis  maculae  il«? 
lius  exigux  quam  HcveHus  Stagnum  Maeridis  vocat, 
quamque  Ricchlus  fui  iplius  nomine  infignivic.  Emer- 
fit  autem  paulo  infra  medium  limbi  obfeuri  ad  Qh 
58'  xo",  in  i<3u  oculi  cota  fua  clarirsre  effulgens;  un* 
de  etiam  in  tarn  illuftri  Stella1  quafi  nullitas  diametri  de-> 
iBonftratur. 

Septembris  13.  vefperi,  incidit  Eclipfis  Solis  yix  ullibi 
in  Eurofb  confpicua.  Ex  America  autem  noftra  dupii* 
cem  obtinuimus  ejus  obfervationem ;  alteram  ex  litcris 
illuftris  Viri  D.  Keith  Provincial  Penfolvani*  Praefefri  dig-, 
niffimi,  qui  ThiUddfhU,  fub  alcitudine  Poli  40°  00'  fere, 
vidic  Eclipfin  jam  coeptam  ( led  qua?  ante  minurum 
temporis  nondum  inceperat )  ad  1  ib  55'.  Circa  medium 
Digiti  erant  quafi  decern.  Finis  autem  viPus  eft  accurate 
ad  xh46'  35"..  . 

Altera  autem  hujus  obfetvatio  habkaeft  ad  Cambridge 
Nev£  AnglU  Academiam,  a  Dom.  Robie,  de  quo  fupra : 
JnitiumEclipfeos  ibi  obfer varum  eft  oh  x3'  00"  poft  meri- 
diem. Ad  ih  47'  defecate  IX  Digiti.  Ad  3h  5'  10"  defiic 
Eclipfis,  $o\e  integro  per  Tubum  X4  pedum  confpe&o. 
Haec  ex  literis  accuratiObfervatoris  communicavit  cum 
Reg.  Socictate  Reverend  us  Vir  D.  GuiL  Derham,  R.S.S- 
Ecclefia  apud  Wind{or  Canonicus,  &c. 

Dec* 5.  Luna  paulo  fupra  Palilicium  invedta  eft :  Tran- 
fitum  autem  fatis  arcl  urn  obfervavic  D.  Jac.  BradleyAM. . 
eruditus  Juyenis,  qui  fimul  ingenio  &  induftria  pollens 

his> 


his  ftu<iii$  promovehdis  aptiflimus  natus  eft,  idemque 
Reverend i  D'v  Pound  ex  forore  nepos.    Hie,  cum  Luna 
j  am  propemodum  plena  eflet,  Stellam  contulit  cum  in- 
figni  ilia  Macula  quam  Ricdoks  Tychonem,  HeveliusSmm 
appellat,  &  ex  pluribus  arqualibus  diftantiis  Micromc- 
tro  ante  &  pott  captis,  Stellam  didte  maculae  centro  pro- 
ximam  apparuifle  conclufit  ad  nh  15'  8"  T.  a:q.  apud 
W'anfled.    Ad  Hh  15'  42."  diftabat  Palilicium  a  limbo 
Lunce  proximo  &  Auftrino  5 '  5 ?.    Macula  autcm  Tycfo 
ab  eodem  limbo  aberat  V         Ad  nh  18'  41"  Melia 
crat  in  line*  retfa  cum  maculis  Tjchonh  &  Ccpernici, 
five        &  /*ijm  5  &  1 x5r  27"  T.  a:q.  ecat  in  re- 
aa  cum  Tychone  &Kt?lero.    Inter  hare  obfervata  eft  Lu- 
na: diameter  3x'  45".  ' 

Anno  17 18.  Jan.%9.  vefperi,  DD.  Defaulters &Grjj, 
WeQmomQem  alteram  P*/i&tf  Occultationem  pcaefto. 
labant  s  fed  nubium  interventu  impediti,  viderunt  fal- 
tcm  quod  ?h  $z  nondum  immerferat  Scella ;  attcnua- 
tis  autem  poftea  nubibus  conclufa  eft  Emerfio  ad 
7h  io',  e  regione  Promontorii  SarmatU  Aftatic*  ffevelii. 

Feb.  19.  mane,  lidem  obfervatores  ibidem  varie  cum 
nubibus  colluclati  Eclipfin  Solis  xgre  confpexerunt-: 
Hora  tamen  6.  59'  vifi  funt  defkere  duo  Digiti,  &  poft 
unum  temporis  minutum  chorda  inter  Cufpides  vifa  eft 
oequalis  femidia metro  Solis* 

Apud  Wanfled  autem  D.  Pound  notavit  ad  6h  $4'  i 
T.  app.  cbordam  inter  Cufpides  1 8'  30".  Ad  7h *  l'  °°' 
erat  10'  18"-  Ad  7h  19'  30"  eadem  inveota  eft  8' 05". 
Defiit  autem  Eclipfis  ad  7h  ao". 

Fek  %$,  vefperi,  6h  44'  T.  app.  Weftmorufbriii  Stella 
prima  Hyadum  in  Naribus  Tauri  (  y  Bajero  )  vifa  eft  in 
reft  a  per  cufpides  Luna?,  adeoque  propemodum  cob* 
junda ;  diftabat  autem  a  limbo  Luna:  Auftr.  5'  51". 
Diameter  Lunx  3 1'  45"  menfurata  Micrometre 
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Fef.  iflLT*  ^"Tf.  appf  etiam  fPeftmtto/leri),  vita  eft 
Immerfio  Stella:  in  Poplite  Foltucis  (a  Ge  mi  no  rum 
Bajtre )  fiib  limbi  Lun*  obfeuri  ea  parte,  qux  paulo 
Borealior  erat  macula  quam  fJcvttius  Cretan*  vocatv 
Emerfio  ipfa  ob  caelum  minus  purum  non  confpeda  c(l.- 
fed  ad  51'  cgrefla  erat  Stella  c  limbo  lucido,  a  quo 
diftabat  3  min.  circiter,  e  regione  Bore*  partis  Infula: 
Majoris  Cajni. 

Aug.  8.  Luna,  orta  eft  paulo  infra  Trtilicium,  cum 
quo  tamen  ob  nubes  conferri  non  potuit.  A  pud  Wan- 
ted autem  I3h  x'  00"  T.  app.  vifa.cit  Prarcedens  conti- 
giiarum  ad  <r  Tauri  Bayrro,  (  five  Penultima  in  noftro 
HjadHtn  Caralogo,  in  Num°  3  ^4.  Tranfaff.  litera  q  no- 
tata  )  in  linca  recla  per  cufpides  Luna,  diftans  ab  Au- 
ftrino  4  36".  Ad  13  V  25"  Stella  p  ejufdem  Cata- 
log! emerfit  paulo  infra  medium  obfeuri  limbi.  Ad 
I3h  19' 4"  emerfit  Sequens  contiguarum  didarum,  tan- 
turn  diftans  a  Cornu  Auftrino  quantum  contigua?  ills 
inter  ft,  hoc  eft  7  min. 

Aug.  29.  Vefperi,  Luna  fere  Apogxa  pafla  eft  deli- 
quium  totalem  ac  fere  centralem t  orta  autem  eft  Eclip- 
fi  jam  ccepta.  Hujus  obfervationes  maximfe  luculentas 
Regias  Soc.  exhibuit  toties  laudatus  Rev*  D.  Pounds  eo 
ordine  quo  notata?  funt,  nempe 
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Eclipfis  Luna:  ohfervsta  apud  Wan- 
fted,  29.  Augufii,  1718. 
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Chorda  inter  Cufpides  Micrometro 
Eadem  repetita         f  menfuraca 

Iterum  — —  ■        —   >    ,  ■ 
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EclipfisLunx,  Aug.  29.  1718. 


Immerfio  Totalis  in  Urobram  

Stella  clara  in  Catalogis  omnia  oe- 
cultata  eft  a  turn,  infra  Paludem 

Marcotida  Hewitt   ■   

I  ma  ccepit  emergens  ex  Umbra — 
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*2 


3 

2C 
C 

54 
45 
34 


10 


o 

10 


c 

28 

9  5i 
Hi  14 

37 


33  5& 


43  *s 

47  * 
ii7'9  53  <> 


Terminu$  Umbrae-pet  med.  Marec 
tidiss  fimui  Chorda  inter  Cufpides 
Chorda  inter  Cufpides  — 

Eadem  repetka.  «   — 

Iterum    ■   — 

Denuo— .    " 

^orphyritcs  emerfit  ex  umbra, 
Mons  Sinai  incepic  emergere. 
Umbra-  per  medium  Si**. 
Jam  totus  Sindi  extra  Umbram. 
Umbra  per  medium  sEtn*. 
yct  medium  Ctrjic*. 
Per  medium  Lacus  Nigri  majeris. 
*yer  medium  Bcsbici. 
Emerfit  Stella  praedida. 
Byzantium  &  Harminius  fimul  emergunr. 
Stella  eandcm  habuic  Dcclinationem  cum 
Cufpide  Auft.  Eclipfeos 


Chorda  inter  Cufpides 

^adem  repetita   — 

Defiifle  videbatur  Defe&us. 


J5  2 


8". 


15  00 


ioH  30',  Capta  eft  Luna:  diameter  29'  45".  Coiia- 
ris  autem  inter  fe  Obfervatiombus*  ubi  Chorda:  partis 
deficientis  xquales  deprehenl*  fum,  provenit  Eclipfcos 
medium. 

Ex  Obfcrv* 
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Medium. 


Ex  Obferv.  prima  &  decima  tertir        7  54  5& 

Ex  fecunda  &  duodecima   ■   7  55  3 

Ex  tenia  &  undecima  •     "  7  55  *4 

Ex  quarta  &  decima  :        —7  55 

Ex  quinta  &  nona  — —   7  55  *S 

Ex  lexta  &  otfava               —   — 7  55  *9 

Quorum  omnhim  Medium  fit  7  55 

Non  minorc  cum  cura  candem  Eclipfin,  Ltndini  in 
Tico  Fkctftrtct,  inttrumemis  &  Tclefcopio  optimo 
D.  Gee.  Grthm  Automatopoei  pr*ftancis I ,  obfervavic 
D.  Mtrtims  Fclkes  Atmig.  cum  aliis  quibuflaro  Regiac 
Societatis  Sodalibus,  ut  lcquitur, 

tit    o  LunapcrfumumUrbis&Vaporesaegrevira. 

6  54  I  J    Chorda  inter  Cufpides  utcunque,  n  17. 
7xo    lmmcrfio  Totalis  in  umbram. 

7  4i  1 5   Stella  fixa  fatis  clara  diftabat  in  limbo  Lunar 
f  orientali  19' 

83*18  Eadcro  fixa  occultata  eft,  10  circiter  minu- 
tis  centro  Luna:  Auftralior. 

3  4?  $0  vel,  utquibufdam  vifum  eft,  uno  minuto 
tardius  Luna  ccepic  emergere. 

8  49  38    Palus  Mareotis  primo  marline  emerTir. 

8  50  14    Integra  Palus  exti a  Umbranv 
905    Montis  I  erpbyritiMs  medium  emerfir* 

9  729    Primus  margo  Sin*  emerfir* 
998    Moos  Sinai  totus  extra  umbram* 
9  10  35   Umbra  per  medium  &tn£* 

9  ix    o   Tot  u  s  mons  Mtna  extra  umbram# 

9  18  51    Umbra  per  medium  Locus  Wgri  majoris. 

9  !7  ic   Infula  Btfiim  tota  emcrfit. 


9  4*  11 
9  Sl 

r  - 

9  jd  ^f 


Chorda  inter  Cufpides  19'  9". 
Finis  Eclipfeos,ut  quibufdam  vifunj$|i 
Finis  ex  precedence  diffcantia, .  CufpuJ 

conclufa,  f  . 

tunx  diameter  19'  45",  iterurnque 


Erat  autem  Umbra  admodum  diluta,  unde  Jfrta-. 
difficultas  in  dijudieandis  Emcrfionis  &  Finis  tnomc 
Atqute  Maculae  ettara  obfcunores  clare  conlg£&aN 
pluribus  minutis  antequam  Umbrse  marginem  afci 
i*ht*  Stella  vero  quae  durante  Eciipfi  occuitata  cftft 
cum  tunchabuit  x  *7°  *6'r  cum  Lat.Auft.  1?^ I 
proxirnc. 

•  Recepimus  ctiam  Obfervationes  Lujus  Eclipfc^ 
Dn'  Dtrham,  apud  Z/pmivftcr  in  agro  kfltxitnfi  ha. 
D00  Wr/f  ht  apud  Of*  in  agro  Cefrienfi  ;  &  a  D '  - " 
apud  Wakefield  \^  EhtMenfi,  cum  prxmiffis  ubiquq 
Cojjfenrientes,  fi  adhtbeantur  mcridianonim  fliflerct 
pofico  fcil  quod  Uptninfler  fit  1  7  min.  Uniwo^i 
lius,  Cr*ir  vero  J  o  min.  &  Hak  field  5  min.  occidea^ 

Denique  Coronidis  loco  obftr?ationcm  adjici 
ximiam  quidem,  fuique  generis,  quod  fcimus,  a 
to  Telefcopio  primam ;  quamque  mdefeflae  D.  Jdi 
debemus  diligentia?.  Quinto  enim  Seftenthris  man$Jj 
jam  fere  30     alto,  vidit  apud  Wanjltd  ar&itfimurrt 
na:  infra  Palilicium  tranfitum,  cujus  diHantiam  If  I 
proximo,  ad  yh  59'  00"  T.aeq.  Micrometro  invaii^jsl 
Ad  8h  17'  5"  diflabat  a  limbo  1'  xj".   Stella  aucem? 
8h  33'  r^  "  erat  in  linea  re&a  per  Luna:  Cufpides  fa 
tufiufculas,  necnifio'  1 3"  diftabat  a  Bored*  ^S;4*i 
jam  Cufpidem  illam  reliquerat  3'  41 ".  Et  8h  45!  3jj 
cadem  diftabat  5'  36".   LUnae  diameter  ad  8h  5? 
cft3i'7V  ^ 
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Printed  for  W.  and  J.  InHys,  Printers  to  r|| 
^  iSwiVf),   at  the  Princes-Arms  at  the  Weft 
St,  /W's  Church* Yard.  17x8. 
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!.  Tnventio  Curva  qjtam  Corfu*  defcendens  breviffimo 
tempore  defcriberet ;  urgente  VI  Centripeti  ad  datum 
fnncJnm  tendente,  qu*  crefedt  vel  decrefcAt  juxta  quam- 
tfis  Potent  ism  difiantU  a  centre ;  dato  nempe  into  Curv* 
punBo  &  altitudine  in  principio  Ca/us,  Per  Johatk 
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Thomas  Bates  Efo  Surgeon  to  His  Majefties  Houfiotd, 
nnd  R.  S.  S. 

IV.  A  DefcriPtiom  of  the  Organ  of  Hearing  in  the  Ele- 
phant, with  the  Figures  and  Situation  of  the  Offides, 
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I.  InVentio  CurY*  quam  Corpus  Jefcendens  inViffi- 
mo  tempore  defcribertt  j  urgerte  Ft  Centnpeta  aj 
datum  punElum  tendente,  qua  crefcat  Vel  decrej. 
cat  juxta  quamVts  Totentiam  dipntu  a  Ctntro  ; 
dato  mmpe  into  CurV*  puntto  &  ahttudme  tn 
principio  Cajus.  <Per  Joh.  Machin,  Altron. 
Profefs.  Grefh.  <&  Reg.  Soc.  Secret. 

>    ••    1  •  ' 

SrtcentrumVinumC,(F/j-.  i.i^quo  centre  add  iftan- 
tiam  CB  squalen*  aititudini  umlcCorpuscalurum  clt, 
deiaibacutCirculus  BEG,  &  fiat  angulus  BCGredus. 
fonatur  A  pundum  Curva:  infimum,  ubi  axi  C  o  occumt 
ad  datara  diaantiam  C  A.  Opoctct  invenire  pundum 
Q,  ubiCumcelcrrimi  dcfcensusEaA  occurnt  circu- 
lo  QJ,  ad  datam  aliam  diQantiam  C  v.  Problem* 
hoc  duos  habet  CaOjs,  quorum  alter  pendet  ab  Hyper- 
bola &Circoio,  alter  ab  Ellipfi  &  Circulo.  ; 

Caf.  r.  Si  fuerit  Vis  centripeta  reciproce  uc  diuantia  a 
Centro.  Sit  KiM  (Fig.  I.)  Hyperbola  quxvis  redaa- 
pula  centro  C  &  Afymptoto  C  B  <iefaipta,  qu*  oc- 
curiat  malibus  BK,  AM  fupet iP(am  B C  ad  pun- 
da  B,  A  ercdisjjin  K  &  ordinary  vero  cuihbet  inter- 
media: F  L  ad  pundum  F  ereclx,  in  U  Fiat  CD  ad 
CGut  i/AFLMad  v'ABKM,  &  fit  D H  normahs 
fuper  CG :  dcin  capiatur  Sedor  RCB  ad  Aream  HDCB 
lit  data  Area  Hyperbolica  A  B  K  M  ad  datum  Redan- 
gulum  CAxAM.  Turn  reda  R C  occurret  circulo 
F  Q>  pundo  CL,  quod  quidem  eft  ad  Curvam 
krrimi  defcenfus  E  Q> 


cc- 
Hab- 
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Habebitur  autem  pun&um  E,  a  quo  iocipcrct  Corpo- 
ris cafus,  capiendo  Se&orem  BCE  ad  Aream  Qua- 
dramis  BCGr  in  eadem  rations  Areas  Hyperbolic* 
A  BR  M  ad  re<9angulum  fub  C  A  &  A  M  cbntcntum. 

CorolL  Hinc  (i  redta  R  C,  circa  centrum  C  revoluta,  fa- 
ciatSedloies  RCB  proporcionales  Arcis  HDC  B,  in 
quibus  quadrata  Baiium  C  D  fumuntur  in  progrcftione 
Aiithmctid :  turn  redrx  C  R  intcrfecabunc  Curv  am  E  C£A 
ad  diftantias  a  cenjro  CT^,  quse  decrefcant  in  progref- 
fione  Geometric! 

Caf,  x.  Si  vcro  Vis  cencripeta  fuerit  rcciproce  uc  a? 
lia  quxvis  PotelUs  diflantix  a  centro  ;  fit  1  In- 
dexillius  Poteftaris  (ubi  n  poteft  effe  Numerus  quili- 
bet  integer  vel  fradus,  affirmativus  vel  ncgativus)  fit- 
gue  H=CB  altitudo  maxima  Curyae  quxfitxEQA, 
h  =  C  A  altitudo  minima  ejufdem,  &  A=  CF  altitu- 
do alia  quxvis  intermedia.     Fig.  2. 

In  redta  CG  capiatur  CD  ad  C  B  ut  V hn  ad  V  H\ 

atque  etiam  CH  ad  CD  uc  </  A"  —  hr  ad  V Hn  —  b\ 
Cencro  C,  femiaxibus  CD,  CB,  defcribatur  Ellipfis. 
B  L  D,  cui  occurrac  ordinatim  applicaca  H  L  in  pundro 
L;  &  ducatur  redta  LK,  quae  Ellipfin  tangac  in  L,  & 
Axi  minori  CD  produ&o  conveniac  in  K:  dein  Tan- 
genti  K  L  parallcla  ducatur  NM,  circulum  BEMG 
tangens  in  M  &  ipfi  CD  occurrens  in  N.  Denique 
capiatur  Setfor  RCB,  qui  fit  ad  Aream  NM  BL K N,, 
inter  Circulum  &  Ellipfin  &  utriufque  Tangentcs  rec- 
tamque  N  K  comprehenfam,  in  ratione  Numeri  binarii 
ad  Numerum  n.  Turn  redta  R  C  interfecabic  Circulum 
F  Qjn  pundto  <i,  quod  eric  ad  Curvam  eclerrimi  Dc£ 
cenfusEQM. 

Quod  A  fiat  Scdlor  BCE  ad  aream  BDG,  inter  EI- 
lipfeos  &  Circuli  Quadrantes  interceptam,  in  rations 
didta  Binarii  ad  Numerum  n,  coeuntibus  fcilicet  pun&is 
L,D  &  M,  G;  (ob  A^H")  crit  purw3um  E  unde  in- 


(  8«i  ) 

cboaretur  Cafus  Corporis  breviffimo  tempore  dcfce* 
dentis  ad  Af  defcenfuque  fuo  Curvam  £  QA  defcri* 
bends,  quam  tangic  reda  C  £  in  E,  quamquc  ad  angu- 
los  re&os  fecac  C  B  in  A. 

Harum  Conftrudionum  Demonftrattones  i  CcJeber- 
rimi  D*  tfc*tc*i  guadratmris,  ejufdemque  Pkihf.Ngt.  Frith 
cipiis  (Pi op.  XXXIX.  fie  fequenribus  aliquibus)  petitx, 
aliii  data,  occafione  oftendcntur-  Problcma  aurem  eft 
alterius  generis,  Defcribere  C  urvas  per  quas  Corpora, 
de  pundto  fummo  E,  feu  principio  cafus,  demifla,  cc. 
lerrimo  defcenfu  ad  inferiora  data  pun&a  Q,,  urgeotc 
qualibec  Vi  centripcta,  ferrencur ;  cujus  quidem  folu 
rioin  poteftatc  eft.  In  prafentia  fuftSciac  generalcm 
hujufmodi  Curvarum  tradidiflc  Idcam,  carumque  ad 
Circuit  &  Hypciboix  Quadraturas  relatione*  indicaft, 
abfquo  quibus  eafdem  Gcometrice  conftmcre  haud  a- 
deo^prodiyc  eft. 


II.  th 
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Diflertatio  Authore  Jac.  Jurik,  M.V- 

Vito  Erudiciflimo 

Ri  char  do  Mead,  At  D. 

•  9  •>  ) 

S.  0. 
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Jacobus  Jurirt. 

TPVlfquifitioncm  iftam,  VirCIariflime,  ututrudcm  & 
imperfedlam,  acri  tamcn  ac  perfpicaci  cuo  Judi- 
cio  mulcts  nominibus  non  illibenrer  pcrmitro.  Quern 
enim  mihi  potero  aut  Judiccm  aequiorem  prxoptare, 
aut  Cognitorem  deligere  magis  idoneum,  quam  cujus 
Viri  canddrcm  animi  fingularem,  morumque  humani* 
tatem,  non  minus  atque  Mentis  dotes  prscellentes  illas, 
&  optimo  quoquc  Licerarum  genere  perpolira?,  omnes 
fufpicimus;  cujufque  turn  acumine  Ingenit,  turn  Judicii 
fubcilicate,  Thcoriam  Medicam.videmus  clarifiima  luce 
perfufam  &  illuftratam.Ufum  vcro  medendi  confirmatum 
pariter  tencmus  &  expedicum?  Nec  fane  quifquam  eft 
Mortalium,  cujus  calculo  cogitata  ifla  noftra  comproba* 
ri  magis  ftudeamus,  aut  cujus  au&oritate,  fi  cibi  forte 
forcuna  minus  difplicuerint,  ea  contra  Hominum  quo- 
rundam  perverforum  iniquitatcm  tutiora  fint  futura.  Ex 
quibus  alii  prxjudicio  dudi  &  fama  magaorufn  Noma. 

Tttttt  num, 


f  *<*4  > 

num,  quorum  fcntentias  in  fequcrjtibu*  paffim  xedargui. 
mus,  noft*^ifi|aj^nfpt^  l*(Mu  dig- 

na  cenfuri  funt.  Alii  vcro,  uc  five  labore  difcendi,  five 
imperirja;  pud  ore  fe  cxpcdianr,  omnia  fcilicet,  qu*- 
cunque  ipfi  non  intclligunt,  videri  volunt  alto  fuperci- 
lio  contemner^  Quibus  uti  non  gravatc  concedimns 
do&os  Viros  &  olim  exft  itiiTc,  &  hodic  reperiri  non 
paucos,  -qttt  nuW^-inftfu^^rctpHdb'  Mathematics  me- 
dendi  Artem  tamen  fclicitcr  &  cum  laude  exerceant  ;  ita 
vicitfim  ipfos  facer  1  xquum  eft  cam  dodrinam  in  Praxi 
expedienda  non  inutilem,  ad  naturam  vero  &  caulas 
^o^torjipi  cxpjpfan^as  plane  efl£)n$4efiariam.  Corpp- 
ra  enim  Animalium,  quod  tu  proferjto,  fi  quis  aJius, 
oprime  intclligis,  cur*  partirji^folidis,  canalibus,  parcim 
fiuido  conftent  per  eofdem  jugiter  propulfo,  Machinas 
cflepatet,  atfproin^  opcrs  e^ai  eqrynifabricam,  Vk 
res,  A&iones,  &  agendi  Impedimeiiim  fiie  Morbos  rice 
perfpiciendos,  rei  Mechanics  peritiam. . 

Deqaihus  tamen  multa  tiaduntut  euamA  Mathema- 
tics Scriifwribus^  accurate,  fecumque  iovi- 
ceflfr  tycura  racicme  pugnantia*  ut  oobiiilTtmJK  fcientix 
nofhmodo  commejidauonem  noft  addant:&  dignitatem, 
fed  etiam  contemptui  &  hpminura  indotforum  ludibnis 
candem  objiciant.  Quis  cnim,  non  ipfc  do&rina  Ma 
thematica  imbutus,  cum  vidcac,  Exempli  gratia,  Cordis 
Humani  vires  jam  ponderi  3,000  libra  rum  pares,  jam 
1 80,  oco  pondo  fuperantes,  jam  vcro  ad  unci  as  5  vcl  8 
d-edudas ;  Aerem  quoqus  ex  Pulmonc  inter  exipiran- 
dum  propulfum  mo  do  100,  modo  50, 000  librarum  vi ; 
Quis  inquam,  qui  illas  conclufiones  legerk  difcrimine 
tarn  immani  a  (e  inviccm  remotas,  &  tamen  omnes  de- 
monft  ration  ibus  fuis  muni  1  as,  fi  forte  fe  a  nib  tcrapeiet, 
non  tamen  inutilem  plane  &  ineptam  pronuntiavcric  ad 
explorandas  Corporis  facukares  (cicntiam  Mecbanicam? 
Sed-mcminerioc  upprtec        rerum  JuJiccs  ncuiiquam 

-  •?  };:!•'  nurandum 
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Amtetti  togerifa  iHienentdr,  te(#£fcrrt>re$  flqui  fbrtc 
iriciderint,  Afci  ipfi,  fed  Artifici  imputaridos.  i$hb& 
ot  Exemplb  manifeftiu*  dedatettir,  Hbec  eefetfcfflnli  Prb- 
Bfemfatis  dc  Cbrdis  virrbus  mdagandis  fblutiorfem  HbVato 
jJropbhtte.  Utque  ftdfitis  tnihi  certietf  taris  ttpinf  ttie&i 
detraham,  qui  ejufmodi  incept  urn  poft  Aiphbtifuht  So* 
rtUtm  aggrcdi  aufilti,  utqufc  viaiii  fittiUl  LeiSteri  cxpe- 
diam  ad  xquam  certamque  fentetitiam  in  tainti  fhiptb 
rum  diffenfione  ferendam,  primo  loco  bftefifurtifc  (fitt, 
qua;  in  jB<w///  deman  ft  rarione  reprehend  i  debeaht.deihde 
Virbrrtm  Dotfiffimoram,  Mdrhmii,  &  AW//i  (Hhkibnes, 
cum  ddem  phitofophandi  libertatead  cxanreti  retocabo'. 

Primum  nobis,  &  quidem  longe  prfcciputim  videtur 
StoUtM*  fautim*  ticiuth,  qobd  Cbrdis  Pbtcticiam  per 
pondris  lifers  &  qdefcens  expdfoetfc.  Cor  ettrri  cdm  & 
ipfott  itfrer  towbahettdum  hlbtetur,  &  corpora  bpwtfta, 
Saiiguintm  nertij^e  fcAfreriarum  tunicas,  mmotumim-. 
ptWit,  patct  ejus  Porentiam  non  alii  ratione  ftriri  potfe 
quafttl  fit,  quatti  ut  rnocus  hujus  qdanrtcaceirr  cbgnittfta 
teneamus.  Mocus  autem  quilibec  cum  pandeYc  quief- 
eertcecohiparari  nbn  magis  poceft,  quam  Linca  ctfm  fcec- 
tangulo. 

Sedurfdum,  dubd  in  ipfor  Ex^etffrtemo  a  Circulate 
inft  ftutd,  neudqiiam  cbnttet  pon&is  iffad  ftr(fcnftrtit  to  iflc 
i  fol^Mufculbrum  Vi  c6ritra#rk6 ;  quuttl  ec iam  vis  i [Ja , 
qua*  cum  MuTculi  adhlblti,  tuffi  gena:  quotiud,  &  ipft 
iorfi tan  1  iga  men  ta  diVulfiotii  fui  ipfbrttfrf  &  fibratu  m  r u p- 
dbtf  obftifctfnt,'  qtfiqtie  Mufcufi  erfaYhf  carfare  ek- 
fc<2i  pondera  (atis  magaa  fuftinent,  venire  in'  iWifidfrutai 
potuertt. 

3.  Qudd1  Vfre^  MuftuTbrum  (Jbndcte  srqualium  a  fl> 
nib  pares  fta'tuanrur :  quod  profe&o  dubium  admodum 
videtur,  prfcleititti  ufo  Mufcttli  font  tiga&  dtffimiltfs. 

Tcccty,         '        4  Quod 
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4~.  Quod  imagram  Cordis  Poteatiam,  quanta  maxi- 
ma exeri  pored  cum  fummi  fibrarum  contentionc  & 
molimmc,  ad  fingulas  Sy doles  ad hibcri  pofuerir.  Quum 
ipfc  Circulator,  fi  pondus  fufpenfum  vel  continenter,  vel 
altcrnis  vicibus  breviflimi  quiete  interpofiti,  fublevare 
contenderet,  non  ita  longo  tempore  plane  fuccubiturus 
labori  furflet. 

5.  Quod  Sanguinis  &  Arteriarum  refiftetitiam  fexagc- 
cuplam  uatuerit  totius  Potential  Cordis,  loco  ejus  Potca- 
tiae,  quae  ad  fyftolcm  peragendam  a  Corde  impcnditur, 
qua?que  forte  totius  Potential  minima  pars  eft. 

6.  Quod  in  ei  ratione  fexagecupll  deflnienda1  errorem 
infignem  admiferir.  Nam  in  Pnp.  60,  loco  rationis, 
quam  obtinet  Summa  Potentiarum  P  &  ^  ad  Summam 
R  8c  S,  adhibuit  rationcm,  qux  eft  inter  Re&angulum 
ex.  Potentiis  P,  SL  confcclum,  &  Redangulum  ex  R,  S. 
Quod  errati  fi  per  Propofitiones  fubfequentes  corrigatur, 
haoebitur  in  Prep.  7  j,  refiftentia  longe  major  quam  ab  ip- 
fo  Borello  definita  eft,  nempe  pondus  librarum  1,076,000, 
loco  librarum  180,000,  idque  fecundum  pofitiones  ab 
ipfo  Viro  Clariflimo  ufurpatas. 

7.  Dcnique  quod  pondus  illud  librarum  180,000, 
quum  a  Cordis  Potentia*  libris  3,000  arquali  fuperetur, 
rairaculi  cujufdam  aut  monftri  loco  iedonbus  obtrudat ; 
&  Vim  Pcrcuflionis,  quad  quendam  Gt*r  am  in 
auxilium  advocet.  Reips3  enim  nihilo  plus  hie  ineft  pro- 
digii,  quam  ubi  pondus  3,000  librarum  pondus  aliud 
180,000  librarum,  ad  fubfexagecuplam  diftantiam  a  cen- 
tra Libra;  inxqualium  radiorum  appenfura,  in  xquili- 
ferio  fuftinet. 

Minora  aliquot  Sphalmata,  &  Hypoehefes  plurestum 
prorfus  arbitrarias>  turn  alias  aliis  contrarias,  non  iHi- 
benter  omittimus.  Et  quidem  dcli&a  fupra  reprehenfa, 
am  faltem  majorem  eorunJcm  partem,  non  tam  ipfi  Vi- 
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to  Do&ifliaio  imptitandam  cenfemuS,  quam  Opcri  Poft- 
humo  condonandam. 

Proximus  fequitur  Vir  Do&iflimus  Jofcpb/ts  Morlan* 
Jus,  qui  in  Difquifitionibus  de  Cordis  vi  Sermonc  An- 
giicanoeditis,  Methodum  peringeniofam  expofuit  J'oten* 
tiam  Cordis  ad  Expcrimcntum  revocandi.  Hie  autem, 
prater  deii&um  fupra  in  Borelle  rcprehenfum,  quod 
Cordis  vires  cum  pondere  quiefcente  contulerit,  nobis 
videtur  eo  quoque  nomine  nor  and  us,  quod  in  teg  ram 
Cordis  actionem  in  tunicas  Arteriarum  di  ft  end  end  as 
impendi  pofuerit.  Cor  enim  non  Co  I  urn  Arterias  rendir, 
fed  Sanguine m  quoque  cert  a  velocicace  per  totura  Arte- 
riarum &  Venar urn  tra&um  propellir. 

Sfcpereft,  ut  Viri  Acutitiimi  Jacobi  Kttlil  folurionem, 
in  Tentaminibus  Medieo-Phy  ficis  ad  Oeconomiam  Ani- 
malem  pertinentibus  non  ita  pridem  cum  Publico  com- 
municatam,  expendamus.  Qui  primus  omnium  aufus  eft 
Potentiam  Cordis-  a  Bortllo  definitam,  ac  magno  Scrip- 
torum  confenfu  excepram  &  laudatam,  non  folum  rejice- 
re,  fed  aliam  eidem  infinite  prope  difcrimine  rainorem 
numcris  difertis  expreflTim  fubftituere. 

Hunc  autem  cenfemus,  praeterquam  quod  primurn  il- 
lud  BoreUiarid  (blutionis  vitium  imitatusfic,  in  fequcnti- 
bus  ettam  a  vcro  aberrafle. . 

Quod  Corollarium  Ncvetoniamm,  quo  utitur  ad  Cor- 
dis  vires  deflniendas,  auc  male  intellexerit,  auccerce  non  • 
facis  apte  ufurpaverir.    Pondus  enim  illud  ab  Archimc- 
de  Brit  Ann  i  co  determinatum,  quo  Motus  aquae  ex  vale 
effluentis  generari  poreft,  nequaquam  gencrat  Motum  a- 
qux ;  quippe  qux  gravitatis  vi  cadendo  ipfa  Motum  ■ 
fuum  acquirac.    Scd  hoc  pondus  per  datum  rem  pus  ca- 
dendo, Votum  concipit  Motui  aquae  eodem  dato  tempo-- 
le  effluentis  £qualcm. 

Pra:tcreaponic  Vir  Ciaridimus  velociratem  Sanguinis 

ex  Corde  effluentis  perpetuo  aequalem  per  totam  Syfto-- 

loss 
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les  dnrationem,  quam  nos  infigniter  inrqoalem  fieri  to 
fcqucntibus  oflendcmus. 

in  Methodoilla  fimplidore,  quam  poftca  adhibct  Vk 
DodHflimus,  praeter  de!i#a  h*2enu$  rcprchenfa  aliae- 
nam  Dina  aamittit. 

Adfumit  enim  Vires  Cordis  in  Averfia  Animalibus 
cam  inter  fc  ratiorrem  obtincre,  q»«  eft  imer  pondcra 
eorundem ;  quod  infra  falfum  efle  demoriftrtbimus.  Turn 
ponic  velocitatem  Sanguinis  ex  feda  Hiaca  Arteria  pro- 
fluentis,  eandem  efle  qua  ex  Corde  in  Aortam  emkrkur. 
Atqui  cum  omnis  fere  ianguis  ex  Corde  ewpuffiir  perltfo- 
cam  alteram  refe&am  emittitur,  patct  ejus  velocitatem 
tanto  efle  majorem  in  Uiaca  quam  in  Aorta,  quanto  fee- 
tio  Hiacac  circularis  a  fedttone  Aortae  fuperatur.  PWetcr- 
quam  quod  velocitas  xquabilis,  qua  Sanguis  per  Adnata 
fluit,  longediftetab  ca  velocitatc,  quacum  exit  ex  ipfo 
Corde. 

Similiter  fere  redargui  poteft  &  ilia  Methodus,  qui  u- 
f us  eft  Vn  CI.  ad  rationem  defini^ndam  inter  velocities 
divcrfas  Sanguinis,  refiftentia  nunc  oppofiti,  nunc  fublt- 
ta,  per  Aortam  profluemif.  Sed  cum  ifto  Experirherrto 
non  altera  folum,  fed  utraque  velocitas  major  aequo  re* 
per ia t ur ,  unde  ratio,  qua:  eft  inter  ipfas,  non  magnopc- 
rc  perturbetur,  poterit  lac  is  tutd  proportio  ab  ipfo  ex- 
pofita,  tanquam  vera?  propinqua,  ufurpari, 

Curfu  hadertus  expedito,  fcopulifque  deee&te,  in  quos 
impegcrunt  Viri  egrcgii  (upra  laudati,  erit  modo  nobis 
ipfis,  ut  in  tftdifficili  &  erroribus  plena,  furtfrtlaadni- 
bita  cautione  progrediendum.  Er  primo  quid  em  loco 
ad  ambiguitatem  prafcidendam  fWtiefle  eft,  ut  id,  quod 
quarritur,  quale  fir,  accuratius  paulo  declare*!*. 

Cordis  Virhim,  five  Potential,  nomine  fignifieamus 
vel  ipfum  Cordis  Motum,  dum  in  comtt&k>Mfa  agifar, 
Yci  Motum  ponderis  cujuslibet,  quod  Sanguial  ebfetfuni 
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ex  Corde  proruenci,  &  vclocitatc  idoncld datum  in  par- 
tes con£raria*>  Sanguinis  effluxutn,  adeoque  ipfarn  Cor* 
df^cohtradioncm4  awjuali  vi  librarevaJct  6c  fiftfire. 

Potentiam  iftam,  con  a  priori  vix  fpcranduna  fit  ut: 
ckfimre  poflimus,  quod  nequc  fabricam^Cordis  imcrio* 
rem*  nequ*<aufe  contrahcntis  naturam,  am  vires  fat  is  i 
habeamus  cxpioratas,  rclinquitu*  ut  candem  per  effedta^ 
five  a  pofteriori,  aeftincmus. 

Cordis  a&io  in  Ventriculorura  fuorum  contradione 
omnis  conftftic,    Vcwricuii  aucem  inc«r  cootrahendum 
in  ftngttfnom  impingonr,  eique  Motus  fui  partem  com- 
munwando,  cundem  magna  vi,  qua  datur  porta,  urgent, 
&  expellunt*   Sanguis  hoc  modo  in  Arterial,  Aortam ' 
&PulmonaIem,  protrufos,  impetu  in  omnes  partes  fadfo, 
parti m  in  tunicas  Arteriarum  cx  Syflolc  fiia  praegrefTA 
coiJapfas  &  ftaccidas,  partim  in  Sanguincm  priorem  tar* 
dius  fluentam  impingit.    Unde  gradatim  extrorium  tru- 
duntur  Arteriarum  tunica?,  &  Sanguis  ahtecedens  cutfu 
celeratur.    Quod  C\  animo  concipiantur.Arteria?  fe&io- 
nibus  tranfverfis  minimis dtitin&a?,  prima  Sanguinis  por- 
titmcu  14  cx  Corde  inprimam  fc&ionem  irruenre,  partim  > 
diftenditur  ifta  fe#io,  partinv  Saaguis  edden^antea  con* 
tent  us  in  fedlonem  proximam  dctrudicur,  eamque  dift-- 
endit,  atque  ifta  adio  per  fuccedentes  Arteriarum  fedio* 
nss  concinuatur.    Deinde  fecunda,  &  tercia  fanguinis  • 
portiuncuJa,  &  caeterx  deinceps,  in  primam  Arrerias  fi>- 
tfionem  incidunr,  eamque  paulo  magi*  distant ,  &  fan* 
guinem  cldem  contentum  in  proximas  fe&iones  fuccef- 
ii ve  propcllunt ;  idque  fieri  pergit,  donee  omnis  fanguis  * 
ex  Ventriculis  fuerit  ejedus.    Cxterum  id  uciqus  obicr-- 
vandum  eft  Artorias,  quo  magis  contratfae  6c  flaccidae  * 
fuerint,  eo  minus  diiaraciom  obfiftcre,  quanto  aucem  \ 
magis  fuerinc  Jila^ata:  taotoforrius  uitcnoridiftraaio* 
ni  •  ren4ti;  atque  id^ii^o  Vim  Sanguinis  ex  Corde  pro*- 
rurnpentis  pr  mo  ma^i*  impend i  ia  diftentionem  Arte-: 
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riarura,  quam  in  Sanguinis  prazcedentis  protrufionem, 
Tub  finem  vcromagis  propelli  Sanguinem  ancecedencem 
quam  diftendi  Artcrias,  quippe  quae  jam  rigid x  facte 
majorcm  dilatationem  fix  admiccanc. 

Sanguis  autem  ex  Corde  profiliens,  cum>  uti  didum 
eft,  Motus  fui  partem  Artcriarum  tuntcts,  partem.  San- 
guini  precedent  i  communicate  ipfe  neceffario  de  prifti- 
na  celeritate  remittit;  adeoquedum  Ventriculorum  con* 
traftionem  moratur,  novum  ab  iis  impulfura  exctpit,  ejuf- 
que  partem,ei  dem  ratione  atque  antea,tunicis  Arteriarum 
&  prarcedenti  Sanguini  impend  irt  unde  iterum  retard  a- 
tur,  &  alium  Ventriculorum  idum fufripir,  &  ficdejfi* 
ceps,  donee  omnis  ex  Vcntriculis  fuerit  expulfus. 

Procter  caufam  fupra  expofitam,  fupereft  alia,  qui 
Sanguis  ex  Corde  effluens  gradatim  retardatuc,  adec- 
que  novos  fucceflive  impetus  excipit  ex  Ventriculis  fcfc 
contrahentibus*  Nam  Sanguis  in  Arteriam  Aortam 
influens,  etiamfi  nulli  omnino  refiftentix  occurrere 
ponatur,  adeoque  nullam  pati  Motus  fui  imminutio- 
nem,  tamcn,  cum  ex  lato  in  anguftum  fertur,  Ion- 
gitudineperpetim  crefcit,  donee  to tus  in  Aortam  jpervc- 
nerit;  cumque  fetfio  Aortas  non  minuatur,  neceflario 
minuitur  Sanguinis  velocitas.  Motus  cnim  Sanguinis  eft 
in  ratione  compofita,  ex  ratione  Se&ionis  Aoitar,  velo 
citace  in  cidem,  &  longitudine  Columns  Sanguines, 
per  Thcorema  noftrum  III.  De  Motu  Aquarum  fluent  ium. 
Cum  vero  ea  Sanguinis  portio,  qua;  jam  pervenerit  in 
Aorta m,  gradatim  retardetur,  retard abicur  inde  San- 
guis iile  qui  adhuc  Vcntriculo  continetur,  &  bine  re* 
tardabitur  ipfius  Ventriculi  contradio.  Unde  Vcntrir 
cuh  perpetuo  aliam  atque  aliam  Motus  fui  partem 
Sanguini  contiguo,  his  de  caufis  perpetim  retardato, 
communicabunt.  Patet  veto  ifthinc,  ut  id  obiter  note* 
mus,  alium  efle  Motum  Sanguinis  ex  Corde  erumpentis, 
alium  ejufdem  jam  ex  Corde  cxpulfi,  &  intra  Arterias 

lucntis.^ 
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fluenti*  Item  idem  five  impulfum  Ventriculonlm  in 
Sanguinem  imprcflum,  qui  alioquiuriicus  eflet  futurus, 

pundo  temporis  tranfigcrecur,  tamen  caufarum  (u- 
pra  didarum  vi,  quibus  Sanguis  perpetim  rctardatur, 
per  totam  Cordis  Syftolen  continuari. 

Yentriculum  icaque  alterutrum  Cordis  Sanguinem 
impellcntem  licebit  fpedare,  uc-  datum  corpus  cum 
dad  celericace  impingens  in  aliud  corpus  quiefcens, 
cui  Motus  fui  parte  communicate  ambo  corpora  com- 
muni  velocitate  deferuntur.  ~  iEquatur  autem  Potentia 
ejufdem,  vel  Fado  ex  pondsre  Ventriculi  &  velocitate 
ejus  initiali ,  ptiufquam  in  Sanguinem  impingat;  vel 
Summa*  Motuum  ipuus  Ventriculi  ac  Sanguinis  ex  eo- 
dem  prdfluentis,  &  Moius  qui  tunicis  Arceriarum  & 
Sanguini  prxcedenti  communicatus  eft;  vel  etiam,  fi 
abtjUe  ponatur  omnis  Arteriarum  &  Sanguinis  praeceden- 
tis  refiftentia,  SUmmx  Mdruum  ipfius  Ventriculi  & 
Sanguinis  efSuentis.  r. 

Their  em*  >l. 

Motus,  quo  Mac  hi  no,  'cava  imqualiter  contntflilis  in 
cwtratfionem  agitur,  4qualis  eft  Summd  Fafforum  ex  fin* 
gulis  Machine  fartitulis  duclis  in  vdocitates  refpeftevas. 

Patet  ex  Mechanic^. 

CoroL  i .  Machinae  Motus  minor  eft  Fado  ex  pond  fi- 
re Machine  dudo  in  velocitatem  earum  Machinx  par- 
tium,  quae  omnium  celerrime  moventur  inter  contra: 
faendum. 

x.  Motus  Machinx  xquatur  Fado  ex  pondere  eju£ 
Jem,  4i*3o  in  velodtatem  aliquam  mediam  inter  vcloci- 
rates  earum  Machine  partium  qux  omnium  celerrime, 
&  earum  qua:  omnium  tardifiime,  mbvencur. 

3.  Si  Machinx  plures  fimiles  fimiliter  (e(e  contra- 
hant,  velocitate  medui,  vel  asquabili  vel  inxquabilfc  fi- 
militer tamen  au&d  vel  imminutl  in  omnibus  Machi- 

Uuuuua         *"  n«:; 
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nis ;  Moras,  quo  Machi na  quxqu  c 
gicuf,  ratio  nem  obtinct  compofitam  ex  ratioac  quadru* 
plicae  a  Diametri  homologne  ipfius  Machine,  &  ratio  nc 
inverse  temporis,  quo  Machina?  coruradio  perficicur  ; 
vel  racionem  compofitam  ex  ration*  pond  cris.  Machine, 
fationc  ejufdem  pondcris  fabcripiicata,  &  rat ionc  tem- 
poris j  n  vers  A.  Tbceremata  reliqua  hue  fpctfantia  in 
a&ionc  proximc  tdtnda  txhibebuntur. 


HI.  A  Brief  Account  of  the  Contagious  Vifeafe  which 
raged  among  the  Milch  Comes  neat  London,  in 
the  Ytar  1714.  And  of  the  Methods  that  mere 
tak§n  for  fupprejftng  it.  Communicated  to  the 
Royal  Society  by  Thomas  Bates  Efy  Sur- 
geon to  His  Majefties  Houfrold,  and  R.  S.  S* 

A  Bout  the  middle  of  Jnlj  the  Diftemper  appeared 
£\  I(liogton,  and  thereupon  their  Excellencies  the 
Lords  Juftices  having  notice  of  it,  were  plea  fed  to  Com* 
rnand  chat  I  (hould  examine  into  the  truth  of  the  Report 
of  its  being  Contagious ;  and  order  d  the  Lord  Hitrcnrt, 
then  Lord  High  Ctaiuetttr,  to  grant  fuch  Authority  as 
wou'd  be  proper  to  make  the  Difcovcry.  Accordingly 
Mr.  Miner,  Mr.  Offley,  Mr.  Richardfon,  and  Mr.  Ward, 
four  Juftices  of  the  Peace  for  the  County  of  MiddUftx, 
w«re  appointed  to  make  the  neceflary  Examinations. 

Purfuant  to  thofe  Orders  we  went  to  tfingtcn,  where 
Mr.  Rdtcliff  had  loft  no  out  of  zoo;  Mr.  B*ff*rtt  6% 
out  of  71 ;  and  Mr.  Pulle*  38  out  of  87.  They  were 
very  unwilling  to  own  it,  becaufe  (o  foon  as  it  fliould 
be  known,  none  wou'd  buy  their  Milk ; 


a  Man  of  good  Judgment  in  Cattle,  after  much  per- 
fwafton,  gave  us  the  following  account,  viz.  That  they 


Digitized  by  Coog[ 


(  873  ) 


firft  refufed  their  Food ;  the  next  Day  had  Huskifh 
Coughs,  and  voided  Excrements  like  Clay ;  their  Heads 
(Welled,  and  fometimes  their  Bodies.  In  a  Day  or  two 
more  there  was  a  great  difcharge  of  a  Mucous  Matter 
by  the  Nofe,  ana  their  Breaths  fmelled  oficnfively. 
Laftly.  a  fevere  Purging  (fometimes  Bloody)  which  ter- 
minated in  Death.  That  (bme  died  in  three  Days,  and 
others  in  five  or  fix,  but  the  Bulls  lived  eight  or  ten. 
That  during  their  whole  illnefs,  they  refufed  all  man* 
ner  of  Food,  and  were  very  hot. 

We  then  advifed  with  fcveral  of  the  Cow-leeches,  or 
Dodors,  who  all  agreed  that  it  was  a  Murrain,  or  ra- 
ther a  Plague ;  and  that  the  Methods  they  had  tryed 
for  a  Cure,  had  proved  unfuccefsfut.  This  Dtfeafe  was 
fo  furprifing,  that  foroe  of  thofe  Men  who  ufed  to  look 
after  them,  were  afraid  to  go  near  them. 

We  then  ordered  fome  of  the  fick  Cows  to  be  Houfed, 
and  feveral  forts  of  Cattle  to  be  kept  with  them,  to  fee 
whether  the  Contagion  would  affect  any  other  Species. 

The  next  Day  I  made  a  Verbal  Heport  to  their  Ex- 
cellencies* of  all  the  feveral  Opinions  and  Difcourfes 
which  I  have  had  about  it,  and  left  them  debating  what 
Method  to  take ;  at  laft  1  was  called  in,  and  Ordered 
to  confider  of  it  again  the  next  Day,  and  to  deliver  to 
them  in  Writing  what  would  be  proper  to  be  done.  Ac* 
cordingly  1  drew  up,  and  gave  them  the  following 


t  That  all  fuch  Cows  as  are  now  in  the  pofleflion  of 
Mr.  Ratdif,  Rnfford,  and  Pullen%  t>e  Bought,  KuTd,  and 
Burnt :  or,  at  Jfeaft,  that  the  Sick  be  Burnt ;  and  the 
Well  kepi  and  fccured  on  the  Grounds  where  they 
now  are.  that  (uch  of  them  as  Sicken  or  Dye  of  this 
Dtfleropcr  may  be  Burnt. 
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II.  That  the  Houfes  in  which  thofe  Sick  Cows  have 
flood  be  Waflied  very  clean,  and  then  fmoaked  by  fhe. 
burning  of  Pitch,  Tarr.  and  Wormwood,  and  be  fcept 
tbrec  Months  at  leaft  before  any  other  Cows  are  put 
therein.  r 

III.  That  the  Fields  where  thofe  Sick  Cows  have 
Grazed,  be  kept  Two  Months  before  any.  other  Cows 
are  flittered  to  (land  or  Graze  thereon. 

IV.  That  the  Perfons  looking  after  fuch  as  are  Hi; 
fliou'd  have  no  Communication  with  thofe  that  are 
well.  .  .,  >  ,  ' 

V.  That  the  fame  Methods  be  Obferved  if  any  o* 
ther  of  the  Cow-keepers  fliou'd  get  this  Diftemper  a- 
mong  them ;  and  that  they  be  all  Summoned  and  told , 
that  as  foon  as  they  perceive  any  of  their  Cows  to  re- 
fufe  their  Meat,  or  have  any  other  Symptoms  of  this 
Diftemper,  that  they  immediately  feparate  them  from 
their  others,  and  give  notice  to  fuch  Perlons  as  your 
Excellencies  (hall  appoint,  that  they  may  be  Burnt  ; 
and  the  places  where  they  have  flood  or  Grazed  to  be 
ordered  as  before. 

VI.  That  the  Cow- keepers  be  required  to  divide 
their  Cows  into  fmall  Parcels,  not  more  than  ten  or 
twelve  fn  a  Field  together;  and  that  they  be  allowed 
fuch  fatisfaclion  for  complying  with  thefe  Propofals,  as 
your  Excellencies  (hall  think  fit ;  all  which  is  moft 
humbly  fubmitted, \&c.  .sr. 

The  next  day  their  Excellencies  confulted  the  four 
Gentlemen  before-named,  and  gave  them  Orders  to  com- 
ply with  the  preceeding  Propofals,  and  to  allow  Forty  SUl- 
lings  for  every  Sick  Cow  which  they  Burnt,  that  be- 
longed  to  Mi.  Rat  cliff,  Rufford,  and  Fulling  but  the  free 
intercourfe  which  both  Mafters  and  Servants  had  had 
with  each  others  Cows  (before  we  were  appointed^ 

*r  had 
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had  fprcad  the  Contagion  $  and  the  Difeafe  began  foon 
to  appear  in  ieveral  other  Neighbouring  places. 
*  The  Gentlemen  then  fummoned  all  the  Cow- keepers 
in  the  County,  and  acquainted  them  with  the  above- 
named  Proposals  (to  mod  of  which  they  readily  Com- 
plyed,  as  being  vifibly  their  intereft)  and  offered  them 
Forty  Shillings  for  every  Cow  which  they  Burnt,  that 
had  not  been  Sick  above  twenty-f^ur  Hours  ;  but  for 
fiich  as  had  been  longer  111,  or  were  Dead,  they  wou'd 
allow  them  only  the  value  of  their  Skins  and  Horns. 

Some  of  the  Cow-keepers  appeared  not  content  with' 
this  Regulation,  and  believing  that  the  DHeafe  wou'd 
become  general,  defign'd  to  have  fold  their  Cows  at 
fome  diftant  Market;  which  the  Gentlemen  having  no- 
tice off,  appointed  (evcral  Butchers  to  Watch  near  their 
Grounds,  and  count  their  Numbers  every  Morning, 
with  Orders  to  follow  fuch  as  they  fent  to  any  Market, 
and  prevent  their  being  fold,  by  telling  the  people  what 
they  were. 

Another  great  Obftacle  at  the  firft  was  the  Cow- 
keepers  not  awning  the  Pifeafe,  till  they  had  loft  fe* 
veral  of  their  Cows;  for  fo  foon  as  it  was  known  that 
any  Man  had  but  one  Sick,  none  wou'd  buy  his  Milk ; 
and  to  thofe  who  kept  many  Cows,  that  lofs  was 
confiderablc. , 

Nor  was  there  ever  wanting  one  .or  other  who  gave 
them  hopes  of  a  Cure-  - 

To  obviate  thefe  three- difficulties,  the  Gentlemen 
encouraged  them  to  hope  for  a  Brief,  but  aflurcd  them 
that  fuch  only  as  oomplyed  with  thefe  Directions,  (hou'd 
have  any  benefit  by  it.  Accordingly  they  ordered  a 
daily  account  to  be  taken  of  the  Conduct  of  each  Cow- 
kecper,  and  allowed  or  di fallowed  their  pretenfions  to 
this  Brief,  as  well  as  to  the  Forty  Shillings  per  Cow,  as 
they  comply ed  or  diffegarded  thefe  Directions. 

This 
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This  had  a  pretty  good  efTccl ;  but  here  in  E*gUndy 
where  every  Man  is  at  liberty  to  difpofe  of  his  Cattle 
as  he  pleafes ,  nothing  but  making  them  fcnfiblc  that  it 
was  each  Mans  particular  intereft  to  comply  Wkh  theft 
Methods  cou'd  do ;  this,  tho'  true  in  fad,  yet  the  Rea- 
der will  readily  judge  to  be  very  difficult  among  fuck  a 
Number ;  but  the  Gentlemen  fpared  no  labour  to  ac- 
compliCh  it;  for  that  purpofe  they  fummoned  them  once 
or  twice  every  Week,  urged  all  that  cou'd  be  faid  tb  in- 
duce their  Complyance,  and  omitted  no  warrantable 
means  to  fruflrase  their  Folly. 

1  had  Orders  from  the  beginning  to  affift  thofeGcn* 
tlemen  with  my  Advice,  which  1  did  at  moft  of  their 
Meetings;  as  alfo  to  make  a  driver  enquiry  into  the 
Difeafc  by  Difletfions,  &c.  i^L 

Accordingly  1  difcourfed  the  CowJeeches  about  rhe 
Cuftoms  and  Difeafes  that  Cows  were  fubje<St  to,  and 
<  con  fu  Iced  fuch  Books  as  created  of  them ;  but  concern- 
ing this  Pifeafe,  I  cou'd  gain  but  fmall  afliftancc  from 
•either. 

I  then  made  Diffe&ions  of  ftxteen  Cows,  in  diffe- 
rent degrees  of  Infection ;  arid  found  the  Putrefaction 
of  their  nfcer*  to  encreafe,  in  proportion  to  the  tint 
of  their  Ulneft. 

The  firft  five  that  I  opened,had  hearded  with  tkofethat 
were  111,  and  the  Symptoms  of  this  Difkmper  were  juft 
become  vifiblc ;  in  thefe,  the  Gail-bladders  were  larger 
than  ufual,  and  filled  with  Bile  of  a  natural  Tafte  and 
Smell,  but  of  a  greener  Colour.  Their  ?*wcrt*t\  were 
fhrivclled,  fome  of  the  Glands  obftru&ed  and  turm- 
fied.  Many  of  the  Glands  in  their  Mefinttrjs  were  twice 
or  thrice  their  natural  bignefs.  Their  Lungs  were  a 
little  inflamed,  and  their  Fiefh  fcfc  hoc.  All  other 
of  their  Fifan  appeared  as  in  a  healthful  State. 
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The  next  fife  chat  I  opened,  had  beet*  ill  about  two 
Days ;  in  them  the  Livers  were  blacker  than  ufual,  and 
in  two  of  then,  there  was  (everal  Cyfts  filled  with  a 
Petrified  Subftance  like  Chalk,  about  the  bigncft  of  a 
Pea*  Their  Gall-bladders  were  twice  their  ufual  big: 
nefs,  and  rilled  with  Bile  of  a  natural  Tafte  and  Smell, 
but  of  a  greener  Colour  than  the  firft.  Their  Pn/vress's 
were  Snivelled,  fbme  of  their  Glands  very  large  and 
hard,  and  of  a  blackifh  Colour.  The  Glands  in  their 
Mtftntcrys  were  many  of  them  five  times  their  natural 
Bignefs,  and  of  a  blackifh  Colour.  Their  Lungs  were 
inflamed,  wkh  (everal  (mail  Cyfts  forming.  Their  In- 
eeflins  were  full  of  red  .  and  black  Spots  Their  Flefli : 
was  very  hot,  tho"  not  altered  in  Colour* 

The  five  laft  that  I  opened,  were  very  near  dying ;  % 
in  them  I  found  the  Liver  to  be  Blackifh,  much  Shri- 
velled and  Contracted,  and  in  three  of  them,  there  was , 
feveral  Cyfts  as  big  as  Nuts  or  Nutmegs,  filled  with  a 
Petrified  Subftance  like  Chalk.    Their  Gall-bladders 
were  about  three  times  their  ufual  bignefs,  and  filled 
with  Bile  of  a  natural  Tafte  and  Smell,  but  of  a  deep  . 
Green  Colour*  Their  Paacreds's  were  Shrivelled  and 
Con  traded,  many  of  their  Glands  very  large  and  bard, 
and  of  a  black  Colour.   The  Glands  in  their  Mtfcnterys  * 
were  many  of  them  diftended  to  eight  or  ten  times 
their  natural  bignefs,  were  very  Black,  and  in  the  Pelvis 
of  mod  of  thofe  Glands  in  two  Cows,  there  was  a, 
yellow  Petrefa&ion,  of  the  confidence  of  a  (andy  Stone.  . 
Their  Inteftines  were  the  Colour  oi  a  Snake,  their  in* 
ncr  Coat  excoriated  by  Purging*,  Their  Lungs  were 
much  Inflamed,  with  (everal  Cyfts  containing  a  yellow 
Purulent  Matter,  many  of  them  as  big  as  a  Nutmegs  , 
Their  Flefh  was  extream  hot,  tho'  very  little  altered^ 
in  Colour,. 

I  hawc 


1  have  hercT  only  given  you  a  Iganetal  account  p?  my 

Difledions,  in  the  three  different  Stages  of  th^  Difeafc; 
•for  as  the  difference  was  but  (mall,  and  the  Difeafe 
incurable,  it  could  neither  be  ufeful  nor  pleafant  to  the 
Reader,  to  have  each  particular. Difledion  at  large,  tho* 
I  have  now  the  Minutes  by  me.  liut  the  following 
Cafes  being  very  extraordinary;  I  coud  not  omit  the 
mention  of  them,  viz*  In  one  of  them  the  Bile  was  Pe- 
trified in  its  Vefiels,  and  refembled  a  Tree  of  CorraJ, 
but  of  a  dark  yellow  Colour,  and  brittle  Subftance. 

In  another  there  were  ( c vera  1  Inflammations  on  the  Li- 
ver, fome  as  large  as  a  half  Crown,  cracked  round  the 
Edges,  and  appeared  feparating  from  the  found  part, 
like  a  Peflilential  Carbuncle. 

In  a  Third,  the  Liquor  contained  in  the  PeritAr&'tum 
(for  Lubricating  the  Heart  in  its  Motion/ appeared  like 
the  fubfidings  of  Aqua  Caicis  \  and  had  excoriated,  and 
given  as  yellow  a  Colour  to  the, whole  Surface  of  the 
Heart  and  Pericardium,  as  Aqua  Caicis  cou'd  poflibly 
have  done. 

In  giving  my  Opinionofi  this  Wftemper,  I  muft  beg 
leave  to  premife,  that  all  Cows  have  naturally  a  Pur- 
gation by  the  Anus  for  five  or  fix  Weeks  in  the  Spring, 
from  (as  the  Cow-keepers  term,  it)  the  frimqefs  of  the 
Grafs ;  during  which  time  they  are  brisk  and  lively,  tjieir 
Milk  becomes  thinner,   and,  of  a  blewi(ti  Colour, 
Tweeter  to  the  Tafte ;  and  in  greater  Plenty  :  but  the 
Spring  preceeding  this  Diftemper,  was  all  over  Eurvpe 
fo  dry,  that  the  like  has  not  been  known  in  the  Me* 
mory  of  any  one  living;  the  confcquencc  of  which  was 
little  Grafs,  and  that  16  dry  and  void  of  that  frimneis 
which  it  has  in  other  Years,  that  I  could  not  hear  of 
"one  Cow  keeper,  who  had  oblerved  his  Cows  to  have 
that  Purgation  in  the  fame  degree  as  u  1  ml  j  and  very 
few  who  had  obferved  any  at  all.    They  all  agreed 
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chat  their  Cows  had  not  given  above  half  fo  much 
Milk  that  Summer  as  they  did  in  others ;  that  fome  of 
them  were  almoft  dry ;  that  the  Milk  they  did  give 
was  much  thicker,  and  yellower  than  in  other  Years. 
It  was  obferved  by  the  whole  Town,  that  very  htde 
of  the  Milk  then  (bid  wou'd  Boyl  wiihouc  turning ; 
and  it  is  a  known  Truth,  that  the  weakeft  of  the  com* 
mon  Purges  you  can  give  a  Cow  entirely  takes  away 
her  Milk ;  from  all  which  Circumflances.  1  think  it  e- 
vident,  that  the  want  of  that  natural  Purgation  was 
the  fole  caufe  of  this  Difeafe ;  by  producing  thofeOb- 
ftrudtions,  which  terminated  in  a  Putrifa&ion  and 
made  this  Diftemper  Contagious. 

During  my  daily  Convention  at  that  time  with  Cow- 
keepers,  &c.  there  occurred  many  other  Circumflan- 
ces of  lefs  Moment,  to  confirm  me  in  this  Opinion  : 
but  as  there  was  no  one  rcalon  to  give  me  the  lead 
notion  of  any  other  Caufc,  1  iliall  not  trouble  the  Rea- 
der with  a  ulclefs  detail  of  them. 

Cows  are  likewtfe  (ubjeft  to  a  Purgation  Ctho*  in 
a  left  degree)  from  the  fame  quality  in  the  Grafs,  about 
the  latter  end  of  September;  which  is  called  the  latter 
Spring ;  and  which  I  believe  contributed  not  a  little, 
to  the  preventing  the  encreafe  of  this  Diflemper;  for 
this  Purgation  coming  fo  foon  after  the  Difeafe  appear- 
ed, it  is  not  unrcafonable  to  fuppofe,  that  it  freed 
fuch  Cows  as  were  not  much  injured,  from  the  ill  ef-. 
fedfcs  of  thofe  Obftruclions,  occafioncd  by  the  want  of 
their  Vernal  Evacuations. 

Several  Phyfitians  attempted  the  Cure,  and  made 
many  Eflays  for  that  purpofe ;  but  the  Difle&ions  con- 
vinced me  of  the  improbability  of  their  fuccceding, 
with  which  I  acquainted  their  Excellencies.  However 
they  having  received  the  following  Recipe  and  Dire- 
ctions from  fome  in  Holland,  faid  to  have  been  ufed 
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there  with  good  fuccefs,  gave  me  Orders  to  make  tryal 
of  it:  But  the  effect  was  anfwerable  to  my  expectation, 
for  in  very  many  inftances,  I  was  not  fenflble  of  the 
lead  Benefit. 

Herb.  Ariftolocb.  Rotttndd, 
VtronicA>  a"a  M.viij 
FulmonarU, 

Scordij,  a*a  M.  4 
Rad.  Gentian*, 
Angelica, 
Petafitidis, 
TormentilU, 
Carlin*,  aa  lb  fs. 
Bacc.  Lduri, 

Juniferi,  aa  fxij  Mifce  fiat  Pulv. 
See  Phil.  TranfacJ.  N°.  338.  in  fine. 
This  Powder  is  to  be  given  in  Water,  one  Ounce 
at  a  time,  three  or  four  Mornings  fucccffively  ;  then 
red  four  Days,  and  if  the  Difeafe  continues,  repeat  the 
Powders  in  warm  Water,  as  before. 

1  think  there  is  no  one  Method  in  Practice,  but  what 
was  tryed  on  this  Occafion,  thoT  I  cannot  fay  that  any 
of  them  was  attended  with  an  appearance  of  Succefs ; 
except  that  of  Bleeding  plentifully,  and  giving  great 
quantities  of  Cooling  and  Diluting  Liquids  But  by 
this  Method,  the  inftances  of  Succefs  were  fo  few,  that 
they  do  not  deferve  any  further  mention. 

Their  Excellencies  being  informed  that  the  feeding 
Cows  with  Diftillcrs  Grains  was  a  new  Cuftom,  and 
was  the  caufe  of  this  Difeafir,  gave  me  Orders  to  exa- 
mine into  the  Truth  of  it;  but  upon  enquiry.  I  found  it 
to  have  been  the  Practice  of  feveral  of  the  Cow-keepets 
above  twenty  Years,  without  the  leaft  appearance  of 
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any  inconvenience;  and  that  fome  of  thofc  Perfons  who 
bad  fufrcred  moft,  had  never  given  any.  Nor  is  there 
any  difference  between  thole  of  Brewers  and  Diftillers, 
only  that  the  latter  are  the  dryer. 

Ic  was  likewife  faid,  that  the  want  of  Water  was 
the  caufe  of  this  Difcafc,  for  that  the  Springs  and  pla- 
ces where  People  ufed  to  Water  their  Cowes,  were 
almoft  every  where  dry  ;  and  that  many  were  obliged 
ro  lend  them  fevcral  Miles  for  Water.  This  might  pro- 
duce fome  Difeafes,  but  fuch  only  as  they  got  by  the 
fatigue  of  being  driven  fo  far*  for  Mr.  Ratel/ff,  Mr.  Ruf- 
ford  and  Mr.  Patten,  the  three  Perfons  where  this  Di- 
feafe  flrft  appeared,  had  the  New  River  Water  running 
thro*  the  very  Grounds  where  their  Cows  conftantly 
Grazed,  and  cou'd  drink  at  their  Pleafure,  and  fo  had' 
moft  of  the  Cow- keepers  at  Islington. 

There  were  at  that  time  fcveral  other  reports  of  the 
caufe  of  this  Difcafe,  but  none  that  had  a  (hew  of 
Reafon. 

About  the  latter  end  of  September,  the  Difeafe  in- 
creafed,  and  the  Numbers  brought  ro  be  burnt  were 
io  great,  that  it  cou'd  not  be  well  executed ;  therefore 
ic  was  judged  proper  only  to  bury  them  fifteen  or  twen- 
ty Poot  deep:  but  flrft  to  make  large  fncifions  in  their 
moft  Flefliy  parts,  and  to  cover  them  with  quicklime. 

At  the  fame  time,  having  notice  that  it  was  a  Cuftom 
with  the  Cow-keepers,  to  fend  their  Calves  when  a 
.Week  old  to  Rumford,  drc  to  be  Sold;  and  apprehend- 
ing by  this  means  that  the  Contagion  might  be  carried 
into  the  Country,  {required  all  fuch  as  had  Sick  Cows, 
ro  bring  their  Calve^s  to  be  buried ;  to  which  they  rea- 
dily confentcd,  and  were  allowed  from  Five  to  Ten  Shil- 
ling* per  Calf. 

In  the  beginning  of  Otiober,  being  informed  that  fome 
of  the  Cows  in  Norfolk,  Suffolk,  and  HertfordjJnre,  had 
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got  this  Dileafe,  and  apprehending  that  ic  wou'd 
come  general ;  I  gave  in  the  following  Report  to  a  Cook 
mittee  of  Council. 

The  Diftemper  among  the  Cattle  encreafmg,  and  be- 
ginning to  appear  in  feveral  other  Counties,  I  thought 
it  my  Duty  to  acquaint  your  Lord  (hips,  with-  the  ha- 
zard that  may  attend  their  not  being  duely  buried.  It 
is  the  Opinion  of  all  Authors  in  Phyfick  that  treat  of 
Contagious  Difcafes,  as  well  as  of  feveral  of  the  Phyfi- 
tians  in  Town,  that  a  Putrifaclion  of  fo  many  Cows 
as  there  is  reafon  to  fear  will  dye  of  this  Diflcmper, 
may  produce  fome  Contagious  Difeafe  among  Men ; 
unlefs  they  are  buried  fo  deep  that  the  Infectious  Ef- 
fluvia cannot  injure  the  A\u  which  I  am  certain  ha& 
very  feldom  been  complyed  with,  except  in  the  Coun- 
ties of  Middle  fax  f  Effex,  and  Surry,  the  Gentlemen  em- 
ployed being  capable  of  ading  in  thole  Counties  on* 
ly.  It  is  affirmed  by  feveral  now  living,  that  there, 
was  a  Mortality  among  the  Cattle,  a  little  before  the 
laft  great  Plague  in  the  Year  1665 ,  which  was  imputed 
to  the  want  of  a  due  Care  in  burying  them.  And  your 
Lordfliips  may  know  of  what  importance  it  was  judg- 
ed by  the  King  of  Pruffu,  the  States  of  Holland,  and  fe- 
veral other  Princes  and  States,  by  the  Care  they  took 
to  publifli  Decrees  and  Placarts,  commanding  them  to 
be  buried  upon  pain  of  Death,  or  other  fevere  penal- 
ties; and  I  numbly  conceive  it  wou'd  be  neceflary,  not 
only  to  bury  thofe  which  (hall  Dye,  but  that  fuch  as  arc 
already  Dead  may  have  the  fame  Care ;  as  alfo  that  they 
be  buried  nine  or  ten  Foot  deep  at  leaft.  All  which  is 
mod  humbly  fubmitted,  &V. 

Their  Lordfliips  thought  fit  to  defer  all  proceeding 
upon  this  Report,  till  the  Diftemper  becoming  more 
general  (hou'd  make  it-  Neceflary ;  but  1  thank  God 
that  Neceflity  never  happened,  for  within  three  Weeks 
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or  a  Month  after  the  giving  in  of  that  Report,  the  foV 
lowing  particulars  concurred  to  put  an  end  to  the  Di- 
feafe. 

The  Cows  began  their  latter  Purging,  which  con- 
tributed much  to  prevent  the  Difeafe  from  appearing, 
in  frefh  Places;  and  the  Cow- keepers  were  convinced 
that  the  Difeafe  was  incurable. 

The  knowledge  of  the  Difeafe  was  {pread  all  over 
England,  fo  that  none  woud  buy  a  Cow  in  the  Coun- 
try ;  and  the  Gentlemen  prevented  their  being  kill'd 
in  Town,  by  having  the  Markets  examined  daily ;  and 
fuch  Meat  condemned  as  appeared  Sufpicious. 

They  now  divided  their  Cows  into  fmall  Parcels, 
by  which  they  loft  only  that  in  which  the  Difeafe  hap-, 
pened  ;  whereas  before  that-  Method,  when  one  Cow 
got  this  Difeafe,  if  (he  had  herded  with  One,  Two,  or- 
Three  Hundred  (the  Contagion  was  fuch)  fcarce  one 
did  efcape* 

Thole  who  had  no  Sick  Cows  avoided  all  Com- 
munication with  fuch  as  had. 

They  likewifc  found  that  the  keeping  their  Cows 
fb  long  when  111,  had  been  the  chief  Caufe  of  their  Lofs; 
they  therefore  now  brought  them  to  be  Buried  on  the 
firft  appearance  of  the  Difeafe,  before  the  Contagion 
cou'd  poflibly  have  got  to  any  great  heighr. 

Thcfe  were  the  effects  of  rhc  Cow-keepers  dear 
bought  Experience;  but  it  was  the  indefatigable  Care 
and  Diligence  of  thofe  four  Gentlemen,  who  gave  a  dai- 
ly Attendance,  both  early  and  late,  that  fecured  Great* 
Britain  from  that  terrible  Ravage,  which  was  made 
by  this  Diftemper  in  feveral  parts  of  Enropr. 

The  feverity  of  this  Difeafe  in  England  did  not  laft 
above  three  Months ;  tho  it  was  not  entirely  fupprefled; 
till  about  Cbrifimas :  But  in  feveral  other  Counrries  it- 
continued  two  or  three  Years  j  and  $  am  credibly  af- 
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<iired,  that  in  Holland  it  now  rages  with  as  much  vio* 
fence  as  ever;  and  that  they  have  loft  in  Cow*, 
Oxen  and  Bulls,  above  Three  Hundred  Thoufand. 

The  Providence  of  God  has  fo  difpofed  the  matter 
of  Animal  Bodies,  as  to  render  Contagious  Difeafes  ve- 
ry feldom  infectious  to  different  Species;  but  Expe- 
rience demonllrates,  that  Contagions  may  be  commu- 
nicated to  the  fame  Species,  by  touching  the  Woolen, 
Linnen,  ejre.  to  which  the  Infectious  Effluvia  of  the 
Difeafed  had  adhered,  tho'  the  two  Bodies  mould  be  at 
a  very  great  diftance;  and  I  verily  believe  that  more 
Hundreds  died  from  the  Infection,  which  was  carried 
by  the  Intercourfe  that  the  Cow- keepers  had  with  each 
other,  than  Tingle  ones  by  the  original  Putrifa&ion. 

The  Nature  of  Contagious  Dileafes  are  but  little 
under  flood,  and  it  would  neither  be  agreeable  to  my 
Defign,  nor  ufeful  to  the  Publick,  to  fay  more  of  this 
than  what  was  evident  :  But  1  have  been  particularly 
careful,  not  to  omit  any  thing  Material,  either  for 
defcribing  the  Difeafe,  or  manitefiing  the  Methods  that 
were  taken  for  (uppreding  it;  becaufe  it  is  more  than 
probable  that  the  lame  Care  wou  d  be  equally  fuccefs- 
ful  in  any  other  Species  of  Cattle. 

The  number  of  Bulls  and  Cows  loft  by  this  Difeafe, 
in  the  Counties  of  Middlejtx,  fffex  and  Surry,  were 
Five  Thoufand  Four  Hundred  and  Eighteen;  and  of 
Calves,  Four  Hundred  and  Thirty  Nine  ;  and  the  Mo- 
ney iflued  for  them,  at  Forty  or  Ten  Shillings  ftr  Cow, 
&c,  was  the  Royal  Bounty  of  his  Majcfty,  from  his 
own  Civil  Lift :  and  tho'  neither  the  four  Gentlemen, 
nor  I,  made  any  demand  for  a  Reward,  or  for  Expences, 
yet  it  amounted  to  6774/.  is.  id.  But  the  entire  loft 
to  the  Cow- keepers,  as  delivered  in  upon  Oath,  was 
24500  /.  (exclufive  of  the  6774/.  1  *•  1  ^  tno  com' 
puted  but  at  Six  Pounds  per  Cow  $  which  at  a  Medium, 
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was  not  more  than  their  Prime  Coft  5  the  dcarnefs  of 
keeping  them  near  London  ncccfiitating  the  Cow  keep* 
crs  to  buy  the  very  bed. 

His  Majefty  was  further  pleafcd,  on  the  Soliicitarion 
of  the  four  Gentlemen,  to  grant  a  Brief  fot  the  24500/. 
but  the  many  falfe  Reports  that  were  then  induftrioufc 
Jy  propagated,  to  leflen  the  value  of  thofe  poor  Mens 
lorfes,  fo  fruftrated  that  Charity,  that  the  entire  Sum 
Collected  (the  charges  of  Collecting  being  firft  paid) 
was  but  6x78  /.  i '.  6  d*  which  on  a  Dividend,  amount- 
ed to  Five  Shillings  and  Three  Half  Pence  in  the  Pound, 
computing  their  Lofs  as  above,  at  Six  Pounds  fcr  Cow ; 
tho'  if  we  confider  their  Contracts  with  Brewers  for 
Grains,  their  Rent  of  Grounds  which  Jay  ufelefs,  Ser- 
vants wages,  ©V.  their  real  I  ofs  may  (by  a  modeft  Com- 
putation) be  allowed  to  be  Ten  Pounds  for  every  Cow 
that  died. 

———————————————— — — 

IV.  A  Defcription  of  the  Organ  of  Hearing  in  the 
Elephant,  with  the  Figures  and  Situation  of  the 
Oflicles,  Labyrinth  and  Cochlea  in  the  Ear 
of  that  large  Animal.  Communicated  to  the  Roy- 
al Society,  by  Dr.  Patrick  Blair,  %  6\  5. 

T  N  the  Defcription  I  formerly  wrote  to  the  Honout'd 
J  Sir  Hans  Slojne,  Barr.  of  the  Elephant  [  Di fleeted  in 
Lundee,  Anno  1706*  which  he  was  pleafed  to  Commu- 
nicate to  the  RoyaiSociety,  as  you  have  it  in  Philof.  Tranf. 
N°.  zz6.  1x7.  I  treated  of  the  Bony  part  of  the  Ear 
of  that  prodigious  Animal  a  little  too  fupcrficially  ; 
becaufe  I  was  unwilling  at  that  time  to  break  up  the 
Os  Petrofam  of  the  right  fcar,  which  had  accidentally 
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been  feparared  on  dividing  of  the  Scull,  by  which  the 
account  I  then  gave  of  the  Lined  Semilundres,  or  Laky 
rinth  and  Cochlea  was  but  T  ame.  But  I  have  chofen  fince 
rather  to  deflroy  that  Bone  (however  feldom  fuch  Bones 
are  to  bz  mec  with;  than  that  the  Publick  (hould  be 
depiiv'd  of  an  ex  ad:  Dcicription  of  that  curio  us  Organe, 
and  thit  I  may  give  a  clear  Idea  of  all  its  Bony  parts,  I 
fhall  repeat  what  I  formerly  advanced  upon  thac  Sub- 
ject, and  add  what  Improvements  1  have  made  upon 
it  fince. 

Before  I  proceed,  'tis  fit  I  obferve  that  the  Aur is  Ex- 
terna of  this  big  Creature  lyes  flat,  and  not  Ptotube- 
"rent  as  in  other  Quadrupeds,  whofe  Cartilaginous  Sub- 
flancc  is  capable  of  divers  Motions  performed  by  fe- 
veral  Muscles,  whereby  the  inner  Ear  is  preferv'd 
from  the  great  violence  of  the  External  Air,  which  up- 
on (ome  occafions  might  perhaps  injure  or  break  the 
thin  and  delicate  Membrane  of  the  Tympanum.    It  is 
aJfo  for  this  reafon  that  the  Meatus  is  further  guarded, 
by  the  Contorfions  and  oblique  Pofition  of  the  Carti- 
lage at  the  Orifice  of  the  Meatus,  which  only  admits 
of  a  determinate  quantity  of  Air,  fuflicient  for  the  vi 
bration  of  the  Membrana  Tymfani,  by  which  a  diftin& 
found  is  convey'd  to  the  Senior  mm  commune ;  whereas 
did  the  Air  admitted  exceed  its  due  proportion,  no- 
thing but  the  confuse!  Idea  of  a  Sound  would  follow, 
fuch  as  refemble  the  rufhing  of  Waters,  (Sc.  or  tbac 
noife  often  obicrv'd  when,  by  a  fupervenient  Cold  or 
the  like,  obftru&ions  are  generated  within  the  Ear  ic 
felf.    And  in  Man,  becaute  the  Aur  is  esternus  is  al(b 
Mar,  not  only  are  thefe  turnings  and  windings  obfer- 
vablc  in  the  Cartilage  at  the  entry,  but  the  Meatus  it 
felf  is  likewife  obliquely  Situated,  to  prevent  the  aforc- 
faid  hiconveniencies.    But  there  is  no  need  for  fuch 
*  contrivance  in  the  Elephant,  whofe  external  Orifice  of 
*  the 
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the  Menus  is  patulent,  open  (fcarfc  being  guarded  by  the 
Cartilage)  and  ftreight,  whofe  length  (it  reaching  from 
the  external  to  the  internal  Table  of  the  Scull)  is  fuffi- 
cient  to  prevent  the  acccflion  of  too  great  a  quantity  of 
Air  to  the  Tympanum;  for  in  its  progrefs  moft  of  the  Co- 
lumuA  Aeris  beat  againft  one  or  other  of  the  fides  of  the 
Meatus,  in  fo  much  that  their  force  is  inhibited,  and  on- 
ly fo  many  as  fuffice  to  convey  the  Sound,  can  reach 

the  Tympanum  it  (elf. 

TJhe  Meatus  Audit  or  in  $  then  is  a  long 
ftreight  Tube  or  Canute  fituated  Horizontal-     ,  Mt*tus 
Jy,  and  reaching  from  the  outer  to  the  in-  m' 
ner  Table  of  the  Scull,  in  Figure  not  unlike  the  Barrel 
of  a  Piftol,  but  fomevvhat  Oval,  the  fides  of  whofe  Ca- 
vity  are  hard  and  folid,  about  the  thicknefs  of  a  Half- 
penny, from  whofe  outer  Part  feveral  of  rhe  Lamin*  be- 
twixt the  two  Tables  of  the  Scull  do  arife,  (Fig.  I. )  Its 
Cavity  is  an  Inch  or  \  of  an  Inch  Diameter,  and  length 
9  f  Inches  ;  being  fomewhat  enlarg'd  as  it  arrives  at  the 
Crena  for  the  Membrana  Tympani.    (Fig.  II) 

This  Crena  is  two  Inches  in  Circumfe- 
rence, within  which  is  the  Cavitas  Tym*  vfMr/r ^tli^ 
f*ni,  confiding  of  two  different  Surfaces; 
the  one  much  deeper  and  Cellulous,  the  other  more 
fuperficial  and  Smooth.  The  firft  runs  perpendicular- 
ly down  Inch  from  the  Crena  Tympani.  Its  bottom  is 
varioully  divided  into  feveral  Celluls,  not  unlike  a 
Hony  Comb,  but  irregularly  difpos'd.  Its  Bony  Lami- 
n*,  by  which  thefe  Cellules  are  diftinguifh'd  from  each 
other,  are  thicker  at  the  Top  than  at  the  Bottom;  they 
being  one  Line,  two  Lines,  or  i  i  Line  diftant  from  each 
other,  and  about  ~  Inch  deep.  Could  I  have  got  it  fo 
well  cleans'd  as  I  wiOi'd  for,  doubtlefs  I  might  have 
obferv'd  their  Communication  with  each  other,  by  means 
of  certain  Orifices  which  fcrve  to  convey  what  fuper- 
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fluoii*  Moiflure  is  contain  d  in  them,  for  we  may  reafona* 
biy  fuppofe,  as  in  all  other  Cavities  of  the  Body,  there  arc 
certain  Glands  for  icparating  proper  Liquors  convenient 
for  the  ufes  defign'd ;  fo  here  there  feems  to  be  a  ne- 
ceflity  for  feparating  a  certain  quantity  of  Moiflure, 
fit  to  lubrifle  the  Mufcles  of  the  Oilicles,  and  facilitate 
their  Motion;  as  alio  to  preferve  the  MembranaTjm 
pant  from  becoming  too  dry.  This  drynefs  of  the 
Membrana  Tympani,  and  the  thicknefs  of  the  Liquor 
fe  pa  rated  by  thefe  Glands,  is  often  the  caufe  of  a  Deaf- 
nefs  in  Human  Subjects  ;  efpecially  thofc  that  are  ad- 
vane'd  in  Age.  This  cellulous  Structure  of  theCavitas 
Tympani,  fcems  to  be  very  proper  for  receiving  of  the 
fuperfluous  Humidity  ;  and  thefe  Communications  are 
requifite  for  conveying  it  from  one  Cellule  to  another,  till 
it  is  emptyed  into  the  Reeiptaculum  Commune  the  Aq»e- 
d*&<  whereof  hereafter. 

This  firft  or  cellulous  Cavity  is  two  Inches  broad,  and 
reaches  from  the  Crena  Tympani  to  the  foramen  Ovale^ 
or  entry  into  the  Veftibulum,  which  is  (hut  by  the 
Stapes,  The  fecond  Part  of  this  Cavity  is  more  fuper- 
ficial  {Fig.  II.  (  e  ),  in  form  not  unlike  a  Pear,  from  a 
narrow  beginning  becoming  broader  and  more  fuperfi- 
cial,  terminating  Semicircuiarly,  fmooth  in  the  Bottom, 
and  having  feveral  incurvated  Lines  running  acrofs  it ; 
it  reaches  much  farther  than  the  Veftibulam,  being  one 
Inch  five  Lines  from  before  to  behind,  and  one  Inch 
tranfverfly  where  broadeft.  VVhat  fuperfluous  Moi- 
flure it  contains  is  difcharg'd  into  the  fore-named  A- 
quedud". 

Befide  the  above-mentioned  ufes  for  thefe  two  Ca- 
vities, viz,,  to  receive  and  difcharge  the  fuperfluous 
Moiflure;  they  are  alfo  mod  beneficial  and  a  (lifting 
to  the  Hearing:  for,  no  fooner  is  the  external  Air  mo- 
dulated, and  the  Membrana  Tjmpani  mov'd  thereby, 

than 


Digitized  by  Google  j 


(  88?  ) 

than  the  Sound  is  conveyed  by  the  0 fides  to  the  Ner- 
viu  Aniismus,  and  the  Undulation  continued,  firft  by 
the  Axfrafluofities  of  the  firft  Cavity,  and  then  by  the 
Gyres  and  incurvated  Lines  of  the  fecond,  fo  that  we 
may  eafily  account  for  the  acute  Senfation  of  Hearing, 
wherewith  Elephants  arc  faid  to  be  endqw'd :  For  as  the 
Tame  ones  are  moft  exad  in  obeying  their  Matters 
commands ;   fo  the  wild  Ones  are  (bon  aware  of  what 
Traps  or  Snares  are  laid  to  catch  them,  by  the  tremu- 
lous Motion  convey  'd  to  their  Ear  from  the  Cavous 
parts  of  the  Earth,  where  the  Pit  into  which  it  is  expected 
they  mould  fall,  is  digg'd*    It  is  eafy  therefore  to  ex* 
plain  whence  the  acutenefs  of  the  Senfation  of  rhis  A- 
nimal  may  proceed ;  for  as  the  Nervus  Olfatforuis  has 
a  Jarge  Space  add  bounds  wherein  to  be  difpers'd,  viz.. 
the  two  Cavities  of  the  Frphfcis,  which  are  boch  long 
and  large,  fo  that  .fcarcc  any  Cclumna  acris  can  enter 
them,  out  fome  one  or  another  of  the  Filaments'  of 
the  Nervtts Qlfaftorm  difpers'd  in  thefc  Cavities  muft 
be  toucht,  whereby  the  Idea  of  fmeljing  muft  be  con- 
veyed to  the  Senforium  cjommune  in  a  more  intenie  De- 
gree, .and  the  Animal  (bon  become  fcnfible  of  what- 
ever approaches  that  is  noxious  or  naufcous  to  it,  and 
thereby  is  taught  h^w  to  avoid  it;  .fo  this  Structure, 
for  a  quick  conveyance  and  Jong  continuance  of  the 
Sound,  is  a  great  means  both  to  make  ihe  ElefhA*t 
foon  receive  the  Sound  and  have  a  deep  impreflion 
of  it. 

The  Aquedutt  is  a  flat  Tube  or  Pipe,  whofe 
Orifice  is  fo  fituated  betwixt  the  two  fore-  '  qut~ 
mentioned  Cavities,  that  if  there  be  any 
fuperfiuous  Humidity  contain  d  in  them,  it  muft  needs 
be  dticbarg'd  (at  leaft  in  this  Animal)  into  the  Mouth ; 
for  as  it  is  fituated  where  the  firft  Cavity  terminates, 
fo  the  fecond,  from  a  broader  and  more  fuperficial  be- 
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ginning  muft  needs  difcharge  its  Moifture,  by  its  more 
narrow  and  deeper  termination,  into  this  receptacle;  alfo 
it  defcends  directly  towards  the  Mouth,  pafTing  through 

the  Scull  below  the  hole  for  the  Ju- 
oficogrsphi*  EU-    gU|ar  Vein  (mm)  betwixt  the  hole  for 
^Nof^   the  frnrM  Artery,  ( pp)  and  that  for 
Tab.  3.  Fig.  3.      the  Arteria  dur*  matrss  (q  q )  whence 

defcending  (nn  )  it  is  joyn'd  with  its 
Flefliy  part,  which  difcharges  it  (elf  into  the  Mouth  on 
each  fide,  behind  the  back  part  of  the  inner  Teeth  of 
the  upper  Jaw*  This  fituation  of  the  Aqueduct  makes 
it>  plainly  appear,  .that  its  Ufe  is  to  receive  the  fuper- 
fluous  Moifture  from  the  Qavltas  Tympani ;  for  betide 
the  Glands  above-mentioned,  fit  for  feparating  fuch  a 
.quantity  of  Humidity  as  may  lubritie  the  Mufcles,  and 
facilitate  both  their  Motion  and  that  of  the  Of  cits ; 
the  very  Vapours  that  arife  in  fuch  a  Cavity  as  that 
of  the  Tympanum  in  this  Animal,  muft  at  laft  be  con* 
verted  into  a  Liquor,  and  that  muft  either  again  be  re- 
ceived into  the  Blood  Veflels,  or  otherwife  difcharg'd 
by  fuch  a  Receptacle  as  this*  Further  if  there  be  a 
neceffity  for  Glands  in  the  Meatus  Audit  or iut  without 
the  Tympanum,  to  feparate  a  certain  Liquor,  by  which 
the  acrimonious  Particles  of  the  Air  are  obtunded,  and 
hindred  from  being  orTenfive  to  the  Nervous  Membrane 
of  the  Tympanum,  (  which  muft  be  of  a  moft  acute 
Senfation)  and  for  moiftning  it,  by  which  it  the  more 
eafily  receives  the  Vibration  of  the  Air ;  fb  fuch  Glands 
as  thefe  feem  to  be  moft  requifite  in  the  Cavitas  Tym- 
pani for  the  Ufes  above  nam'd.  And  fince  what  fuper- 
abounds  of  this  Moifture,  cannot  be  difcharg'd  out* 
wardly  as  that  of  the  Meatus,  this  Aquedud  fecms  to 
be  moft  convenient  for  that  purpofe.  Some  arc  of 
opinion  that  this  Aquedud  is  alfo  atfifting  to  the  Hear- 
ing, efpecially  in  Men  ;  becaufe  it  is  generally  obierv'd 


Digitized  by  Google 


(  891  ) 

that  they  who  are  Deaf,  open  their  Mouths  wide,  when 
they  are  defirous  to  hear  more  diftin&ly :  But  I  fee  not 
how  that  can  be,  for  tho'  the  Cavity  of  the  Bony  part 
of  the  Aqueduct,  in  mod  of  Animals,  is  proportional- 
ly large  enough ;  yet  its  carnous  or  flcfliy  Part'  lyes 
for  the  mod  part  fo  flat,  and  its  two  fides  arefo  collaps'd 
together,  that  fcarce  any  Air  can  be  admitted,  at  leaft 
G>  far  as  ro  be  fublervient  to  the  Hearing. 

The  Ojflcles  in  this  as  in  other  Animals  Bmt 
are  three,  or  rather  four  in  number;  for  ™* 
though  I  did  not  procure  the  Os  quadran* 
gulare  of  Du  Verncy,  yet  I  have  good  reafon  to  believe 
it  was  there ;  becaule  there  is  a  confpicuous  Sinus  in  the 
extremity  both  of  the  Incus  and  Stapes,  where  they  are 
articulated,  fo  big  as  to  contain  the  Head  of  an  ordi- 
nary Pin;  and  when  I  confide*  the  Angle  which  muft 
have  been  form'd  by  the  articulation  of  thefe  two  Bones, , 
I  look  upon  this  fmall  Bone  to  ferve  for  the  fame  pur- 
pofes  as  the  Patella  in  the  Knee,  and  Sefamoidc  Bones 
in  the  Fingers  and  Toes. 

The  Malleolus  is  an  irregular  Bone,  and 
doubtlcfs  has  been  endow'd  with  pretty 
large  Mufcles,  becaufe  of  the  rugofities, 
protuberances  and  Sinus's  obfervaWc  in  it.    It  has 
a  protuberant  Head  {Fig.  IV.  ( i )  four  Lines  broad, 
next  to  that  a  Crena  or  femicircular  Sinus ,  ( 2 ) 
alter  which  the  Bone  is  rais'd  ,  affording  a  protu- 
berant Margin  to  an  oblong  Sinus  (  3  )  for  receiving 
the  head  of  the  Incus,  four  Lines  broad    The  oppofitc 
part  of  this  Sinus,  or  back  part  of  the  Bone,  is  con- 
vex of  an  unequal  rugous  Surface,  with  a  great  many 
protuberances  and  depreflions,  for  the  Origins  and  m- 
fertions  of  the  Mufcles,  for  the  fpace  of  five  Lines; 
where  it  forms  an  Angle,  from  whence  it  becomes  Flat 
and  Smcoth,  being  three  Lines  broad  and  teaching  four 
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Lines  to  another  Angle,  (  $.)  where  the  Manubrium 
Malleoli  begins,  and  where  it  becomes  more  round; 
from  whence  it  gradually  Tapers  to  the  Point,  being 
fix  Lines  in  length. 

The  head  of  the  Incus  is  four  Lines  broad,  (Fit,  Vf. 
(  1  )  below  which  is  the  Neck  or  an  oblique  Sinus ;  ( 1 ) 
next  to  that  are  two  /ipopbyfes,  one  on  each  fide.  Thcfe 
defcending  obliquely  outwards,  and  becoming  fiat, 
meet  in  a  Point,  (Fig.  VII.  (  5.)  whence  afcending  ob- 
liquely inward,  this  Production  is  join'd  to  another 
fmall  round  one,  like  the  Manubrium  Malleoli  4--  Lines 
long  (  6. )  This  has  the  fore- mentioned  fmall  excava- 
tion or  half  round  Sinus*  ( 7. )  which  with  the  extremity 
of  the  Stapes,  I  fuppofc  to  have  contain'd  the  Os  qus~ 
drangutire,  or  rather  Orbiculare,  according  to  the  Figure 
of  the  Sinus. 

The  Stapes  differs  much  in  Figure  from  the  Human 
one.  From  its  Concave  extremity  'tis  enlarged  on  each 
fide  by  two  fmall  (lender  Productions,  not  unlike  the 
l'roceflcs  of  the  Vertebra?  of  fome  Fifhes  (  Fig*  VI.  (x  x) 
to  which  is  join'd  the  Bafts,  (  3.  )  fo  thin  almoft  as  the 
Scale  of  a  Fifli.  This  was  accidentally  feparated  from 
its  two  Sides,  and  remained  in  the  Foramen  Ovale,  from 
whence  I  puil'd  it  with  a  Pin  ;  'Tis  Concave  towards  the 
Stapes,  and  Convex  toward  the  Vefiibulum. 

The  Foramen  Ovale  lyes  fo  hid  and  obliquely  in  the 
fide  of  the  Cavitas  Tympani,  that  it  could  not  be  deli- 
neated in  its  true  Dimensions.  Near  to  it  is  another 
hole  Oblong  and  Sharp  at  both  ends,  both  which  give 
an  entry  into  the  Viftibulum. 

The  Veftibulum  is  of  an  irregular  Figure,  (Fig.  X.(a) 
'tis  for  the  mod  part  three  Lines  from  the  one  fide 
to  the  other,  and  perforated  by  eight  Orifices,  viz. 
five  for  the  Canals  of  the  labyrinth,  (Fig  IX.  X  (a  ) 
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one  for  the  Cock/eJ,  (  Fig.  X.  (h)  and  two  for  the 
Fen:(ir£(btc. ) 

The  Cecktea.  is  a  long  Cavity  confiftingof  three  Gyres 
or  Meanders ;  f  Fig.  X\.(def)  Its  Orifice  where  it  pro- 
ceeds from  the  Veftihulum  is  but  Glial] ;  but  it  afterwards 
widens,  fo  that  the  firft  courfe  of  this  Cavky  is  a  third 
part  larger  than  the  fecond  (  e ),  and  proportionally 
the  thirJ  1;  lefs  than  the  other  cwo  (fX  till  it  termi- 
nates in  an  Orifice  (  g  )  fituated  in  the  Top,  for  receiv- 
ing a  branch  of  the  (oft  portion  of  the  Nervus  Audi* 
tortus,  which  accompanies  and  partes  along  all  its  Gyres* 

The  hardnefs  and  folidity  of  the  Bone  (for  which 
it  may  be  juftiy  called  Os  Fefrefum  in  this  Subject;  was 
fuch  that  I  could  not  fo  exactly  trace  the  three  Ca« 
rials  or  Duels  of  the  Labyrinth,  fo  as  to  give  a  true  I- 
dca  of  the  manner  of  their  feveral  Turnings.  But  VaU 
falvAS  Figures  of  the  Humane  Ear  di reeled  me  fb  ex- 
actly, that  1  eafily  found  out  the  feveral  Orifices,  and 
opened  them  fo  far  as  to  find  out  their  fituation  and 
true  Dimenfions,  by  introducing  a  Hogs  brittle,  then 
cutting  it  off  and  ftretching  it  out  to  the  Scale.  Thus 
after  laying  open  the  two  Foramina  which  gave  an  inlet  to 
the  Veftihulum,  I  foon  perceiv'd  the  feveral  Oririces 
which  in  fo  large  a  Subject  were  pretty  confpicuous. 
I  firft  turn'd  to  the  one  hand  and  difcovered  the  Duff 
of  the  Cochlea  ;  this  I  purfued  all  along  the  Protube- 
rance, (Fig.  III.  (  d )  in  doing  of  which  I  laid  wholly 
open  the  Ltffir  Dutt  of  the  I  alyrimb.  (  Fig.  IX.  X.  ( d) 
Then  turning  up  the  other  fide  of  the  Bone,  I  trae'd 
the  (oft  Portion  of  the  Nervus  Auditor  ius  divided  into 
two  Branches,  one  whereof  was  diQributed  into  the 
CochltA,  and  the  other  to  the  Lahyrmh.  In  filing  the 
Done  a  little  further,  I  opened  a  fmall  part  of  the  Mid- 
dle Dutf,  and  in  a  (hort  time  1  difcovered  the  Duclus 

Major ; 
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Major;  after  which  I  meafured  their  feveral  lengths  as 
is  faid. 

....  The  Labyrinth  thettconfifts  of  three  Lines 
Lskjmntb.   Sem}hnares  or  incurVated  Duels,  whereof 

the  Major  lyes  in  that  part  of  the  Procerus  Petrofus 
which  regards  the  feat  of  the  Brain  (b)  This  is 
twenty  Lines  or  one  Inch  eight  Lines  long.  The  Mediut 
Dutfus  ,one  part  whereof  regards  the  Oritice  of  the  Cochlea, 
and  the  other  is  common  with  the  Major  for  the 
fpace  of  three  Lines ;  ( e )  this  is  fifteen  Lines  or  one  Inch 
three  Lines  long :  And  the  Minor  which  regards  the  Ca- 
vitas  Tympani,  has  one  Orifice  which  is  near  to  the 
Medius,  were  it  approaches  the  Cochlea;  and  the  other 
near  to  the  Orifice  of  the  Major.  This  is  one  inch  long. 

The  feventh  pair  of  Nerves  called  in  general  the  AVr- 
vus  Auditorius,  enters  the  Procerus  Petrofus,   and  is 
divided  into  the  hard  and  foft  Portions, 
ojiug.  EUph.    as  m  otncr  Animals.    In  this  Subject  I 

Tab  3  Fig. III.      -  _  .  iD/ 

Fig.  IV.  nnd  one  Canute  entnng  the  bone  from 

the  fides  of  the  Orifice  for  the  Carotidc 
Artery,  about  three  Lines  diameter/  e )  (  h)  from  thence 
running  forward  for  the  fpace  of  one  Inch  four  Lines, 
then  bending  downwards  one  Inch,  till  it  meets  with 
the  Orifice  at  the  Sides  of  the  Meatus  Auditor Jus,  by 
which  it  pierces  the  Scull,  and  partes  outward.  This 
Canule,  after  it  is  encred  the  Prcaffus  Petrofus  for  the 
fpace  of  eight  Lines,  communicates  with  the  [Orifice 
which  ufually  enters  the  forcfaid  Procefs  from  the 
Bafe  of  the  Scull ;  and  both  thefe  Orifices,  after  they 
hive  accompany 'd  one  another  about  five  Lines,  are 
feparated,  and  the  fofc  Portion  penetrates  the  Bone  at 
two  places,  as  is  faid. 

I  have  now  endeavoured  to  give  fuch  a  Defcri prion 
©f  the  Offrons  or  Bony  part  of  the  Ear  of  this  ftupen- 
-dious  Animal,  as  I  am  in  hopes  may  be  ufeful  for  the 
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clearing  up  of  fome  Phtnomend  in  Iefler  Subject.  Ac 
leaft  we  may  hereby  obferve,  What  a  variety  of  Mccha- 
nilm  the  great  Author  of  Nature  ha$  thought  fit  ro  em- 
ploy, in  the  feveral  parts  of  different  Species  of  Animals. 
Thus  both  the  external  Ear  of  Man;  and  Of  the  Ele- 
phant fyc  flat,  ai  being  mod  convenient:  for  if  they 
had  been  Protuberant  as  in  mod  Quadrupeds,  how  un- 
fuitablc  would  it  have  been  in  Man,  who  is  the  mod 
perfect  of  all  Creatures,  not  upon  the  account  of  -his 
Reafon  alone,  but,  alio  as  he  is  a  Partem  for  Beauty 
and  the  Symmetry  of  his  Parts ;  and  how  unfeemly 
would  it  have  been  in  the  Elephant,  if  his  external  Ear 
had  duck  out,  and  been  proportional  to  hfs  other  Parts ; 
corifiddring  what  an  extraordinary  aFped*  he  makci  al- 
ready by  his  Trunk  arid  Tusks?  But  the  Ears  in  thefe 
two  Subjeds  differ  bjr/the  torfuofity  bF  the  Cartfttgty 
alrrti  oblique  Meatus,  to  prevent  the  injury  bf  the  Air> 
by  ir$  immediate  keeef*  into  the  inner  Ear  in  Nten : 
Whereas  in  the  Zlephant  the  external  Orifice  is  fully  ex- 
pos'd  to  the  Air ;  fctit  then  the  length  bf  the  Meatus 
Hinders  a\i?  more  Air  than  is  convenient  ftbrri  arriving 
at  the  TyMpanum.  We  likewife  fee  in  the  Seal  and  Otten 
that  thofc  two  Amphibious  Quadrupeds  have  no  exter- 
nal Ear  further  protuberant  than  the  other  Parts  bf  their 
Head ;  for  had  it  been  other  wife,  their  fwimmiiVg  and 
diving  would  have  been  much  hindrcd :  But  its  two 
fidci  ate  fb  colfaps'd,  that  no  Warer  ca\i  enter  in 
when  in  the  Deep,  tHqugh  it  can  receive  fufficient  Air 
when  afhoar.   The  cellufous  Cavity  of  the  Tympanum 
in  the  Elephant,  may  well  be  comtpar'd  to  the  Apophyfis 
Mafleides  in"  Man ;  and  tfte  fecond  Cavity  of  a  plain 
Surface  feems  to  be  Analogous  to  the  Cavous  Maftoides 
in  Sheep,  Cats,  Dogs,  ejre.  So  that  we  fee  that  whereas 
other  Animals  have  but  obe  CaVity  for  affiuing 
the  Vibration  of  the  Air,  and  continuation  of  the 
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Sound  in  the  Tympanum  ;  this-  Animal  has  two,  or  a 
large  one  with  two  different  Surfaces.  The  AqueduA 
feoth  by  its  Figure  and  Pofition  in  this  Animal  doth 
plainly  fhew  us  the  Ufe  of  it  in  other  Animals,  which 
is  to  receive  the  fuperfluous  Humours  in  the  Tympanum, 
and  convey  them  to  be.  difcharg'd  in  the  Mouth. 


Explication  of  the  FIGURES. 


Figure  F.. 

REprefents  the  Bony  fart 
of  the  Meatus  Audi- 
corius  of  the  Right  Ear, 
a  The  external  Orifice  of  the 

Meatus  Audirorius. 
b  The  Proceflus  Pcttofus* 
c  The  Orifice  where  the  Ncr- 

vus  Auditorius  enters, 
d  The  Meatus  Auditorius- 
a  A  fart  of  the  Laminae 
which  proceed  from  it  on 
each  fide,  by  which  the 
Cellules  betwixt  the  two 
Tables  of  the  Scull  an 
formd ;  thofe  fituated  above 
tie  Meatus  being  removd. 
£  Part  of  the  inner  Talk 
of  the  SculL 

Fig.  if. 

Reftefents   fart  of  the 
Auditorius.  *- 


penea\  with  other  farts  of 

the  inner  Ear* 
a  The  ragged  fart  of  tht 

Bone  from  whence  the  Os 

Petrofum  was  feparated 
b  The  Procerus  Petro&s  * 

fened- 

c  The  Crena  for  the  Menv 
brana  Tympanl 

d  The  Homy  comb  Cavity,  of 
the  Tympanum. 

e  Its  inner  Cavity  of  tjmooth 
Surface*. 

{  Its  Semicircular  or  undu- 
lated Lines, 

g  The  Orifice  of  tie  Afue? 
duel. 

k  the  Orifice  of  the  bard 
Forties  of  the  NctVC 

Fig.  III. 

■ 

Rtfrefenli  ike  Umr  S»r(ut 
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•f  the  0$  Perrofum,  as 
it  was  fep Anted  from  above 
the  Tympanum  and.  other 
farts  of  the  inner  Ear. 
a  a  The  ragged  Margine  of 

the  Bone. 
bb  The  upper  part  of  the 

Cavitas  Tympani. 
c  The  Foramen  Ovale 
d  The  Protuberance  in  whid 
the  Labyrinth  and  Coch- 
Jca  are  todg'd. 
c  The  Orifice  of  the  hard 
portion  of  the  Ncrvus  Au 
dieorius. 
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3  Two  Apophyfes. 

4  A  long  protuberance  rritb 
the  Sinus  for  theOs<\^ 
drangularc  at  its  c*u 
mity. 


Fig.  IV. 

Reprefents  the  Malleolus  a 
lone  in  its  true  dimenfions. 

*  The  Protuberant  Head: 

2  The  Semicircular  Sinus  be. 
twixt  it  and-  the  Margin 

y  The  Sinus  which  receives 
the  head  of  the  Incus. 

4  The  angle  below  the  Sinus 
for  the  head  of  the  Incus, 

5  The  an^le  where  the  Ma- 
nub  ium  Malleoli  begins. 

6  The  Manubrium  Malleoli. 

Fig^v. 

Reprefents  the  Incus. 
1  The  head  of  the  Tncus. 
*  The  Sinus  or>  neck  of  the 
Incus* 


Fig  VI. 

Reprefents  the  Stapes. 
I  The  fmall  part  of  the 
Stapes,  where  it  is  attic** 
Uted  with  the  Incus,  with 
*  Sinus  at  its  extremity, 
heing  the  other  half  of  the 
Cavity  fir  the  Os  qua- 

drangularc. 
xx  Two  fmall  portions  of 
the  Scapes,  where  it  is  ar- 
ticulated  with  the  BanV 
J  The  Bafis  of  the  Stapes 

fefarated. 
4  The 


Fig.  VII. 

The  Malleolus  and  Incua 
joind  together,  with  their 
lowerjtde  turn  d  up. 

1  The  Malleolus. 

%  Its  articulation  with  the 
Incus. 

3  The  Incus; 

4  The  Manubrium  Malleoli, 
f  A  point  of  the  Incus, 

fram'd  ky  the  other  tvr*. 
PteduffififH* 

€Tht 


6  The  leng  protuberance  of 
the  Incus. 

7  '  The  Sinus  in  the  extremi- 
ty of  its  long  Production* 

Fie.  VIII: 


The  .  Malleolus,  Incus  and 
Stapes  articulated  toge^ 
ther.  , 

i  The  Incus. 

i  The  Malleolus. 

3  The  Stapes  nhere  it  [Jmis 
ths  Foramen  Ovale. 

Fig.  IX.  , 

Re  prefects  the  upper  p/trt  cf 
*  the  Linens  Scmilunares,  or 

thai. fide  which  is  twnrds 

the  paffage  cf  the  Neivus 

Auditonus. 
a  The  five  extremities  cut  off* 
b  7 he  Linca  Semilunaris 

Major.  • 
c  The  Semilunaris  Media 
d  The  Minor, 
e  The  common  Canute  bet  rveen 

the  Major  and  Media. 


Fig.  X. 

Repreftnts  the  Cochlea  *md  >a 

Labyrinth  together. 
a  The  Veftibulum. 
b  The  Foramen  Offclei 
c  The  Foramen  Oblortgurn. 
d  The  Ljnea  Semilunaris 
M1nor>  which  is  towards 
the  Cartas  Tyrapahi. 
e  The  common  Canute  tb  tht 

Major  and  Media,  c  - 
f  The  Major, 
g  The  Meaial;  \ 
h  The  Cochlea*  -  :-•..,>• 

,  Ftg.Xl 

Represents  the  Cocbici. 
a  The  Veftibulum.. 
b  The  third  Gyte  or  to-jfe  *J 

lug*        ...  A.. , 
c  The  Orifice. 

d  The  firft Gyre  or  turfiingM 

\   opened.  .   /  ^ 

c  Th/etond  turning.  :  \ 

g  m 'drifix  u  tie  t& 
Cochlea, 


E 

■ 


F  I  H  I  s.        '  J. 

RRATA.  N*.  3t7.  Pi'g.  8^7.  Iin.  22.  lege  ib  h  \ \\ 32".  pag^  3 
Jin.  17.  lege  N*.  316.  327.  '  •  '• 


-r— 


,.     L  O  N,D  OH: 

Printed  fbr  W.  and  J.  In^y  s,  Printers  to  the  fay* 
Society,  at  the  Princes-Arms  at  the  FF^/f-£nd 
2fc.  Church- Yard-  1719* 


Digitized  by  Goo 


A.  - 


lie 


(  $99  )         Numb.  3  59. 

PHILOSOPHICAL 

TRANSACTIONS. 


For  the  Months  of  January  and  February,  1718. 


The  CONTENTS. 

f«  f^Urious  Obfervations  of  the  Tranfit  of  the  Body  and 
V^J  Shade  of  Jupiter'*  fourth  Satellite  over  the  Difqve 
of  the  Planet.  Communicated  by  the  Reverend  Mr.  James 
Tound,  R.  S.  S. 

II.  A  Difcourfe  tending  to  (hew  the  Situation  of  the  an* 
cient  Carteia,  and  jome  other  Roman  Towns  near  it. 
By  John  Conduict,  Efqs  Fellow  of  the  Royal  Society. 

HI.  A  Letter  of  M.  Y  Abbe  Conti,  R.S.  S.  to  the  late 
Jid.  Leibnitz  1  concerning  the  difpute  about  the  lnven* 
tion  of  the  Method  of  Fluxions,  or  Differential  Me- 
thod ;  with  M  Leibnitz  his  Anfwer  thereto. 

IV.  Parsreliqua  Differ  tar  ion  is  De  Potentia  Cordis.  Authore 
Jacobo  Jurin,  M.  D.  ejr'  R.  Societatis  Soc. 

V.  Nova  Methodus  univerfalis  Curvas  Omnes  cujufcun* 
que  Ordinis  Mechanice  defcribendi,  Jola  datorum  Angu- 
lorum  &  Reclarum  ope.  per  D.  Colin  Maclaurin  in 
Collegio  Novo  Abredonenfi  Mathefeos  Profcfforc. 

VI.  Extract  of  a  Letter  of  the  Reverend  Mr.  William  Rice, 
Bettor  of  Caerleon  upon  Usk,  to  Charles  Williams  Efq; 
giving  an  account  of  an  ancient  Roman  Inscription  late*> 
7/  found  there.  With  fome  Conjectures  thereon,  by  the 
Reverend  Dr.  John  Harris,  R.  S.  S* 

Aaaaaaa  L  Curious 


(  poo  ) 


I  Curious  Ohfer\ai  tons  of  the  Tranftt  of  the  Body  and 
Shade  of  Jupiters  Fourth  Satellite  oVer  the  ViJ<fu 
of  the  Tlanet.  Communicated  by  the  (Reverend 
Mr.  James  Pound,  R.S.  S- 

Ffnding  by  the  Tables  of  Juf iter's  Satellites  that  the 
Fourth  Satellite  was  to  pafs  over  the  Difque  of 
Jupiter  the  i6tJj  of  this  prefent  February  at  Night;  we 
were  very  defirous  to  obfervc  the  fame  with  the 
Hugenian  Telefcope,  having  never  before,  fince  1  have 
had  the  Ufe  of  it,  been  able,  by  reafon  of  the  foul- 
nefs  and  inconftancy  of  the  Weather,  to  make  any  to- 
lerable Obfervation  of  this  kind. 

Ac  6h  J  tW  a  fliorc  Tube,  we  faw  all  the  4  Sa- 
tellites, the  3  outermoft  on  the  Eaft  fide  of  J*fitert 
and  the  innermost  near  the  We/lern  Limb  approaching 
to  an  Eclipfe.   The  Fourth  at  that  time  was  about 
half  a  Semidiameter  of  Jupiter  from  the  Eaft  em  Limb. 
Then  it  proved  Cloudy  till  about  8\  at  which  time 
(thro'  the  long  Glafs)  wc  could  fee  only  the  (ccond 
and  third.  Satellites,  the  firft  being  behind  Jwpiter  in 
the  Shadow,  and  the  fourth  cntred  upon  the  Difque. 
We  faw  at  this  time  a  dark  Spor,  a  little  Northward 
of  the  great  Northern  Zone,  and  near  the  Eaftern 
Limb,  where  the  Satellite  was  to  enter  on  the  Difque ; 
which  Spot  we  took  for  the  Shade  of  the  Satellite. 
The  Clouds  then  again  intercepted  our  View,  till 
8*V  53'.  jEq.  T.  at  which  time  the  firft  Satellite  was 
lately  emerged  out  of  the  Shadow,  and  the  Spot  ad- 
vanced Co  far,  that  we  perceived  it  would  arrive  at 
the  middle  of  J»piterp  near  two  Hours  fooncr  than 
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the  Shade  ought  to  have  done  by  Ottf  Computation ; 
but  not  imagining  that  this  dark  Spot  could  be  any 
thing  elle  but  the  Shade,  we  concluded  there  had 
been  fome  Error  in  the  Calculation,  which  we  thought 
to  re-examine  afterwards.  On  this  pre  Turn  ptron  we 
Jeft  off  obferving  till  oh.  3  5'.  at  which  time  we  were 
furprized  to  fee  a  Notch  in  the  Limb  of  Jupiter,  near 
the  place  where  the  former  Spot  enrrcd.  This  laft  ap- 
pearance agreeing  well  with  the  time  that  the  Shade 
of  the  Satellite  ought  to  have  encred  the  Difque, 
loon  made  us  alter  our  former  Opinion,  and  conje- 
cture that  this  and  not  the  other  Spot  was  the  faid 
Shade.  At  oh.  39' \  JEq  T.  the  Notch  vanifhing,  a*, 
round  black  Spot  appeared  within  the  Limb,  but  in 
contact  with  it.  At  yb.  47'.  we  judged  the  ftrfl  Spot, 
and  at  1  ih.  45.  the  fecond,  to  be  in  the  middle  of  Jufi- 

At  nh.  50'.  the  firft  Spot  touched  the  Limb,  being 
within  the  Difque  ;  Toon  after  which  the  Limb  in  that 
place  feem'd  a  little  protuberant.  At  5'.  appear- 
ed the  fourth  Satellite  jufl  come  out  of  the  Difque, . 
and  touching  the  Limb  in  the  place  where  the  I'ro- 
tuberancy  was.  At  iih.  7',  we  could  perceive  the 
Satellite  feparated  from  the  Limb  At  i3h.  56'.  the 
fecond  black  Spoti  ftill  within  the  Difque,  jufl  touched 
the  Welhrn  Limb ;  foon  after  which  there  appeared  a . 
Notch  in  this  part  of  the  Limb,  as  it  did  on  the  o- 
ther  at  the  coming  on  of  this  Spoc.  At  14*.  6'.  the 
Spot  was  all  gone  off,  and  the  Limb  appeared  clear 
and  entire  The  firft  Spot,  when  in  the  middle  of  jf//- 
pJter,  was  almofl:  as  black  as  the  fecond  when  near 
the  Limb,  but  foroewhat  lefs  and  a  little  more  thr* 
therli. 

At  the  time  that  the  firft  Spot  was  in  the  middle 
of  the  Difque,  the  three  inner rnoft.  Sate  11  ires  appeared 
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to  the  Ba/1  of  Jupiter ;  the  firft  (  as  aforefaid  )  haying 
lately  emerged  out  of  the  Shadow  ;  the  fecond  being 
almoft  at  its  greateft  diftance;  and  the  third  having 
pafled  the  Axis  of  the  Shade  about  twelve  Hours  be- 
fore, and  appearing  at  this  time  about  three  Diame- 
ters of  Jupiter  from  his  Limb.  The  times  that  thefc 
Spots  arrived  at  the  middle  of  the  Difque  are  agreeable 
to  the  times  found  by  Calculation ,  in  which  the 
fourth  Satellite  and  its  Shade  ought  to  have  appear* 
ed  there.  From  all  which  'tis  very  plain,  that  the 
firft  of  thefe  Spots  was  the  fourth  Satellite  itfelf,  and 
the  fecond  its  Shadow, 

We  have  feen  the  firft  and  fecond  Satellites  ap. 
pearing  not  as  dark  Spots,  but  as  bright  onesffomcwhac 
different  from  the  light  of  Jupiter)  for  fome  little 
time  after  they  entred  his  Difque,  but  as  they  ap- 
proached nearer  the  Middle  we  loft  fight  of  them. 
And  we  have  frequently  obferved  that  the  fame  Sa- 
tellites appear  brighter  at  fbme  times  than  at  others; 
and  that  when  one  of  them  hath  mined  with  its  ut- 
moft  Splendour,  the  Light  of  another  bath  been  con- 
fiderably  diminifhed.  From  whence  'tis  very  probable 
at  lead,  not  only  that  the  Satellites  revolve  upon  their 
proper  Axes,  but  alfo  that  fome  parts  of  their  Sur- 
faces do  very  faintly  (if  at  all)  refled  the  Solar 
Kays  to  us. 

All  which  hath  for  fome  time  fince  been  obferved 
and  taken  notice  of  by  MciT.  Caffinl  and  Miraldi,  as 
may  be  feen  in  the  Memoirs  of  the  Mademie  Rojale, 
for  the  Years  1707  and  17 14 
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II.  A  Vifcourje  tending  to  (hew  the  Situation  of  the 
ancient  Carteia,  and  fome  other  Roman  Towns 
near  it.  <By  John  Conduicc  Efa  Fellow 
of  the  Royal  Society. 

A Bout  four  Englifh  Miles  N.  W.  from  Gibraltar,  at 
the  end  of  the  Bay,  there  are  confiderable  Ruins. 
The  place  is  called  at  prefent  Rccadillo,  and  confifts  of 
a  /ew  Huts,  and  a  Modern  Square  Tower,  which  ap- 
pears to  have  been  raifed  on  the  Foundation  of  a  much 
greater  Pile.  The  Walls  of  the  old  City  are  very  eafy 
to  be  traced.  They  feem  to  have  been  about  two 
Englilh  Miles  in  Circumference,  and  were  built  upon 
the  Brow  of  a  rifing  Ground.  The  fpace  within  is  co- 
vered with  Ruins,  among  which  are  a  great  many  pie- 
ces of  very  fine  Marble  well  wrought ;  and  innumera- 
ble fragments  of  Vcflels  of  that  kind  of  red  Earthen 
Ware,  which  Ambrofio  Morales  in  the  flrft  Chapter  of 
his  Difcurfo  de  las  antiguedadis  de  Us  ciudadts  de  Ef> 
panna,  lays  down  for  a  certain  mark  of  a  Roman  City, 
and  takes  to  have  been  a  Compofition  of  the  Clay  of 
Saguntum,  often  mentioned  among  the  Romans. 

Ficla  Sagumino  pccula  malo  Into.  Mar.  Lib.  VIII.  Ep.  6*. 

Sume  Saguntino  focula  fief  a  luto.    Lib.  XIV.  Ep.  io8. 

There  are  remains  of  a  rude  Semicircular  Building, 
raifed  on  Arches,  which  defcends  gradually  into  an 
Area,  and  feems  to  have  been  a  kind  of  Theatre.  I 
brought  away  with  me  a  Marble  Pcdeftal  of  a  Statue, 
dug  up  near  to  the  Square  Tower.    The  Marks  where 
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the  Feet  and  the  extremities  of  the  Drapery  were  fatt- 
ened to  it,  are  ftill  to  be  (een,  and  the  following  Let- 
ters finely  cut  VARIA  MARCE.  It  was  given 
me  by  the  owner  of  the  Ground,  who  faid  he  had  read 
upon  it  formerly  three  other  Letters  LL  A  fince  bro- 
ken off  There  are  other  Infcriptions,  but  fo  Defaced 
and  ill  Cut,  that  they  do  not  deferve  a  particular 
mention.  I  have  a  confiderable  number  of  Medals, 
that  were  found  among  thefc  Ruins  ;  mod  of  them 
have  a  Caput  turr/tum  with  C  A  R  T  E  I A  in  very  le- 
gible Characters.  The  Revcrfe  is  generally  a  Ftp.  a 
ttcptune,  or  a  Rudder.  Towards  the  Wrfi  there  is  an 
ealy  Defcent  to  the  River  Guadarraxquc,  which  takes  its 
Source  at  CaftclUr,  about  four  Leagues  in  the  Coun* 
try,  and  is  very  deep  at  Rocadillo  There  is  a  Bar 
where  the  River  falls  into  the  Bay;  but  ic  does  not 
hinder  the  entrance  of  Veifcls  of  15  Tun,  to  load 
Charcoal  and  other  neceffarie  ,  that  are  Shipt  off  from 
thence  for  Ceuta.  Along  the  fide  of  the  River  there 
is  dill  a  great  deal  of  Stone  Work  and  vifible  remains 
of  an  Ancient  Key.  At  a  fmall  diftance  to  the  Eaft, 
upon  an  Eminence,  there  are  confiderable  ruins  of  a 
Square  Caftle,  which  appears  to  have  been  an  ancient 
Building  of  very  great  Srrengrh  The  Country  People 
now  call  ic  Callillon.  but  the  Corrigidor  of  that  Diftrid 
told  me  he  remember' J  it  called  Turre  C 'dftage/u.  The 
Situation  agrees  ex  ^Hy  with  the  Tower  of  that  Name, 
mentioned  in  the  -l~  \>h  and  3  4  Chapters  of  the 
Chronicle  of  Alphorfo  X'  of  ''aflile,  A  Book  of  great 
Authority  omong  the  SpMia  ds,  who  are  generally  of 
Opinion  that  ic  was  formed  upon  the  Memoirs  of 
Fernando  Nnn*<z  d?  I7 all  ddid,  a  Favourite  and  Mini- 
fter  of  that  King,  tho'  ic  goes  under  the  name  of  a* 
nother  Perfoo. 
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All  the  Spaniards  who  live  about  the  Ruins  I  have 
been  defcribing,  fay  they  are  the  remains  of  a  City  of 
the  Gentiles  called  Cart  ago.  The  corruption  of  Cart  eta 
into  a  name  fo  much  more  talked  of,  might  eafi'y  hap- 
pen in  an  Oral  Tradition  of  fo  many  Years ;  and  I 
cannot  help  thinking  that,  where  other  Circumftanccs 
concur,  an  account  delivered  down  from  Father  to  Son 
is  an  evidence  not  to  be  flighted,  in  matters  of  lb 
much  obfeurity. 

Frequent  mention  is  made  of  Cart  eta  by  the  Ancient 
Geographers  and  Hiftorians.    1  build  fo  much  on  two 
Paflages  of  Livy,  that  I  am  obliged  to  infert  them  at 
length.    The  firft  is  Lib.  XXVlII.  C  30.  (  Livy  docs 
not  mention  from  what  Port  UtVms  failed  for  Carina, 
but  by  what  goes  before,  ic  feems  to  have  been  from 
Cartagena,  at  that  time  Scipio's  Head  Quarters)  la:lius 
interim,  freto  in-  Oceanum  eve&us,  ad  Carteiam  chffc  jr- 
ceffit*  (Urbs  ea  in  era  Oceani  fit  a  eft%  uhi  primxm  e  fatici- 
bn%  anguftis  panditur  mare  )  Gades  fine  certamine  prcdi- 
tiom  rccipiendi  (ultro,  qui  ejm  rem  pcllicerentur,  in  c  a  fir  a 
Romana  fervenientilus)  fifes,  ficut  antea  ditfum  efl  fue- 
rat.    Sfd  patefafla  immatura  proditio  eft,  comprchenfofquc 
emnes  Mago  Adherbali  Prdteri  Carthaginem  dnebendos 
tradit.    Ad  herbal,  Con jurat  is  in  quinqucremcm  impofitij, 
fr£mijf.r/fmte  ea,  quia  tardior  quant  triremis  crat,  iffe  cum 
otto  tfiremHns  trcdico  intavallo  [  quit nr.    Jam  fi  e  turn 
intrabat  quinqueren:ist  cum  Lselius  O  ipfe  in  quinqnerc* 
mi,  c  portu  Carteix,  fiqucntibtts  ffptem  trircmibus,  eve- 
cius%  in  Adherbalcm  ac  triremes  invehitn) >  ;  qut^qurrentem 
fat  is  credens  dcprebenf.\m  rapido  in  freto,  inadvnfum  tflum 
rccifrcctri  non  peffe.    Pti'iiu-,   in  re  fuhita  plumper  in- 
certus^   trepidxvit  utrum  q$>irqmnm:m  [cqucret;tr,  an  in 
hofies  roflra  convcrterct.    Ipfa  cunelatio  facultatem  detre- 
ffandx  f  ugna  ademit :  jam  enim  fuh  iclu  teli  erantt  & 
nndique  in/tab  ant  boftcs.    Atftus  quo  que  arlitrlurr,  moderan- 
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dl  naves  ademerat ;  neque  erat  navali  pugna  fimilis,  qvipfe 
uki  nihil  voluntarism,  nihil  drtis  ant  confilii  effet.  Un* 
natura  frets  dflujque  totsus  ccrtaminis  potcns,  fuis%  alienit 
navib*s,  nequicquam  rtmigio  in  contrarium  tendentes  iuve* 
hebat ;  ut  fugientem  vidcrts  retro  vorticc  sntortam  viftri* 
cibus  ill  At  Am,  &  fequentem,  ft  in  contrarium  tra&um  inci 
diffet  maris,  fugientis  mode  fefe  avert entem.  Jam  in  ipsa 
fugna  h£c,  cum  infefto  roflro  peteret  hoftium  navem,  obli- 
qut  sp(a  ilium  alterius  roflri  accipiebat;  ilia,  cum  tranfvet* 
fa  objiceretur  hofti,  repente  intorta  in  proram  circumage- 
bAtur. 

The  other  Paflage  is  Lib.  XLUI.  C.  3*  Et  alia  n&vi 
generis  hominum  Itgatio  ex  Hiipania  venitt  Ex  militibus 
Roman  is  ejr  ex  Hifpanis  mulieribus,  cum  quibus  conna- 
hium  non  effet,  natos  fe  memorantes,  fupra  quatuor  mlll'u 
hominum,  orabant  ut  fibi  oppidum  in  quo  habitarent  dare- 
tur.  Senatus  drcrevit,  uti  nem'tna  fua  apud  L*  Canuleiura 
profiterentur,  eorumque  fiqkos  manumiliffet,  eos  Carteiara 
ad  Oceanum  dtduci  placere  ^ui  Carteicnfium  domi  ma* 
nere  vellent,  pot  e flat  em  fore  uti  numero  colonorum  effeut, 
agro  af/ignato.  Latinam  earn  col  on  I  an  fu/ffe,  Libertine 
rumque  appellari. 

The  bed  Spanifh  Authors,  and  Orteliut  and  Cellarht 
crufting  to  them,  take  this  Carteia  of  Livy  to  be  diffe- 
rent from  that  which  was  the  next  to  Calpe,  and  place 
it  generally  about  ConiU  Rodrho  Caro  in  his  Convents 
Juridico  de  Scv/lla  C  24.  applies  the  Carteia  in  the  XLUI 
Book  of  Livy  to  Rocadillo  ,  and  in  Cap.  74.  to  Car* 
taia  near  Lcpe.  It  is  furprizing  he  takes  no  notice  of 
the  Paflage  in  the  XXVIII  Book,  For  the  particular 
mention  cf  ad  Oceanum,  and  Urbs  ea  in  ork  Oceant  fita  eft, 
implies  they  both  relate  to  the  fame  place ;  perhaps  it 
was  becaufe  he  could  not  reconcile  it  with  his  Cartaia 
near  Lepe.  Cellarius  makes  Bajippo  this  Carteia  of  Livy. 
k^ci,  Bdfppo,  qua)  vidctur  Carteia  Li vii  e(fe,  extr* 

fretum 


Digitized  by  Go 


(  9°7  ) 

fretum  ejr  columnas  pojlta.  Aliam  pro  Livio  Carteiam  non 
invenio  tho'  in  ail  the  ancient  Geographers  Btfippo  is 
mentioned  by  it  felf  as  a  diftant  Town.  I  am  fo  far 
from  feeing  any  neceflity  of  ereding  a  new  Carteia 
in  the  Ocean  for  thefc  Paflages  in  Livy,  that  I  take 
that  in  Lib.  XXVHI.  to  be  rather  a  proof  that  the  City 
there  mentioned,  flood  at  Rocadillo,  It  certainly  agrees 
much  better  with  that  Situation,  than  with  Conil  or 
Cartaia  near  Lepe.  It  is  not  to  be  reconciled  with  the 
latter,  b  caufc  that  lies  North  Weft  of  Cadiz,  from 
whence  Adhtrbal  (It  out  for  Carthage,  and  is  a  good 
way  up  the  Country,  on  the  fide  of  a  River,  and  not 
in  era  Oceani  Neither  can  Conil  be  (aid  properly  to  be 
Situated  Ubi  primum  e  faucibus  anguflis  pandit ur  mare  s  for 
the  Sea  widens  confidcrably  before  it  reaches  the  Capes 
Spartel  and  Trafalgar,  and  becomes  an  Ocean  where 
that  Town  flands  It  is  obicrvable  that  Mela  applies 
words  of  the  fame  import  with  ihofc  of  Livy  to  the 
Sea  between  Calpe  and  Abila.  Barbeful;  Aferit  deinds 
artfuftijjimum  pelagm.  There  is  no  Harbour  at  Conil, 
or  any  other  place  between  Cape  Trafalgar  and  Cadiz 
If  the  Carthaginian  guhqueremis  had  only  been  going 
into  (intrabat)  the  Mouth  of  the  Streights  between 
Cape-  S part  el  and  Trafalgar,  Ltlius  could  not  h  »ve  be- 
lieved it  fat  is  deprehenfam  rapido  in  freto,  in  adverfum  al- 
lium reciprocari  non  pjfe9  for  there  is  no  fuch  ftrong 
Current  there;  and  the  a&ion  between  him  and  Ad- 
kerbats  Triremes,  which  were  at  fome  diftance  behind 
xhsStuinqucnmis,  mud  have  happened  Weftvcard of  thofe 
Capes  ,  which  is  inconfiftcnt  with  the  delcription  Livy 
gives  of  it ;  becaufc  in  that  part  of  the  Ocean  there 
arc  none  of  thofc  Eddies,  that  appear  to  have  had  fo 
particular  an  e(Fe#  on  both  the  Fleets,  during  the  En- 
gagement, and  are  peculiar  to  the  Middle  of  the  Gut. 

This. 
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This  general  midake  fecms  to  have  been  occafioned 
by  giving  too  eafily  into  the  opinion,  that  Livy  un- 
derltood  by  the  Fretum  all  the  Sea  between  the  Capes 
Spartel  and  Trafalgar,  and  the  Rock  of  Gibraltar  and 
Apes-Hill \  when  it  is  more  probable  that  he  termed 
ftridly  Co  only  the  narroweft  Hart,  which  was  general- 
ly reckoned  to  be  between  the  two  latter :  Mela,  t'roximi 
Africa  &  Eurcp£  littora  montes  efficiuM  Calpe  ejr  Abila. 
Pliny  takes  Mellaria  to  be  neareft  to  AJrick,  and  there- 
fore places  there  the  Fretum  ex  Atlantico  mart  Ub  3. 
which  is  an  argument  his  Fretum  was  not  the  fame 
with  our  Sttcights,  and  that  he  carried  the  ^tlamick 
Ocean  much  farther  E*/t  than  the  Capes  Spartel  and  Tre* 
fal^ir. 

Other  Authors  feem  to  make  the  Pillars  of  Hercules 
the  Boundary  of  the  Mediterranean  and  the  Ocean. 
Mar  ci  anus  Heraclcotcs.  'Erm^  ^<  ^  tii*  E^Uwis 
'law iocs  TO  fjutf©*  TO  ttcl^^/V  md?  v^ri^t  W  5*Aawr- 
<ras  acu  my.  tov  'B^ycXeiov  'mpbfjyy  Tvy%t*v(&St  *mf  « 
H^6'  tj^s    <£  tip  twt  i&  Tor  CImolvOv.    Hie  fintm 

habet  H if  pant*  B*tic&  pars  cent inverts  utraqu:  mart  a  qua 
circa  fretum  Hcrculettm.  tarn  mate  noflrum  quam  mare  ex- 
terius,  h.  e.  Occanum,  Tm  \mv  Boukxm  to  trh&sw  of* 
vtis  rifJL&t  x.<HTty  Btx^dosn^  t^J  cHe*cxA«W  *?tos  51J- 

Xwv,  [M&i  Si  T*  tov  SbLw  Q.X4CLVCV,  BdlicA  qui' 
dem  pars  maxima  prxttnditur  nofjtro  mart,  Herculeas  intra 
colurnnas,  pars  veto  qufdim  oocidentali  Oceano* 

PcljbhS  L.  Ill  Ka^TOj         TO  flAV  ttQp  TTW  l&SfvtAAi 

e%ei>  Sid  to  <G7e?a<pal'mi(  ^tottou iafaj  porrigi  ur 

j(cundum  mare  n>(lrum  portto  ad  columnas  ujque  Herculis 
Iberia  nominatur ;  qu£  (ccundum  mare  externum  quod  6" 
magnum  appellatur,  communem  appeliationem  nondwn  itrvf 
mit  qn  'tA  non  diu  efi  cum  Juit  explorata. 
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Apfian  L*  IF  Efc<pi>A«  t^c^n  mis  pihcts  mis  'H^txAew 
rov  wimclvqv  tfii&f.  Trajcfio  ad  Column  as  Utradis 
Oceano, 

florus  Lib.  IV.  C  x  Fn  ipfo  cftio  Oceani  Varus  P  0 
que  Ugati  conflixere  ;  fed  acrius  fuit  cum  ipfo  ™.  .  ,.; 
/7ff*r  fe  navibus  helium  :  S/quidew  vlu*  furor:'  .  :  ^ 
caftigaret  Ocesnus ,  utramqa*  chjfm  n^af'-'rjo  r  /ait. 
Quinam  ille  horror,  cum  eod:m  temper*  fi:cfu<,  pr<,CtHa?y 
i/iri,  nwes,  armament  a  conflircrent  ?  A^h  it:  us  iphu  f  r- 
rntdincm,  vcrgmtia  in  unum  hinc  Hifpani  i:  indt  Mauri- 
tania: lit  tor  a  \  I\Ure  &  inteflinum  &  externum,  imminen* 
tefquc  Herculis  (pccuLts ;  cum  omnia  undique  ftmul  prtlio 
dr  tempcflate  JaJvi-cnt.  Here  the  Pillars  of  Hercules  arc 
made  the  very  Mouth  of  the  Ocean.  If  you  undcrftand 
the  Fretum  of  Livy  in  this  Senfe,  and  reckon  ic  to  fig- 
nify  only  the  Sea  between  Calf*  and  Abila,  and  the 
Ocean  to  begin  from  thence  Ueftnrard,  the  Paflage  in 
the  ztirb  Book  is  an  accurate  defaription  of  Rocadillo. 
Lctlius  interim  freto  in  Oceanum  evecJus  ad  Cart  ei  am  claffs 
accfjftt.  Urbs  ea  in  or  a  Oceani  fit  a  e/t,  ubi  frimnm  e  {au* 
cibus  anguftis  fanditur  mare*  And  allowing  Ldlius  to  fez  * 
out  againft  Adherbal  from  thence,  every  circumftance 
mentioned  by  Livy  is  fo  eafy  to  be  accounted  for,  that 
ic  is  needlefs  to  make  Application.  A  Paflage  in  Dio 
CaJfius'Lib.  XLHI,  induces  me  to  believe  the  Veflels an- 
chored in  the  Guaddrranquc,  and  that  that  River,  and 
not  (he  Bay.  was  properly  Portus  Cartei£  "Ouocp©*  $  vara 

<f\jyw  Is  tti*  yihvy  ayxit&ts  Is  to  ffty^       KifJifiv©*  ctM«e« 
^nfes  etMouf  ©*pc/«i  e&/3A>»>c«.  <fc  aJm(  01  <n?£p»ToJ 

-  ,  ft  p   \    (/  *  /         /■»  »        1/  \ 

o\cv>($i'TU)V  afcts.  wvmep  tvwiKHf&Vf  imp  ar  to 

vccvUhs*  a^oA<wA«x«.  Varus  vero  a  Didio  Crantiam 
navali  prxlio  /uperatus  in  terrAm  evafit,  conjcclifque  in 
introitum  for*  us  ancboris,  it  a  ut  una  ab  alt  a  tcntretur,  cum 
Ad  cos,  tanquam  ad  [cptnm  quoddam,  prima  infeqmntium 
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naves  effendijfent,  fericulum  totius  clafis  amittendd  decliu- 
vit.  This  cannot  be  undcrftood  of  the  Bay,  becaufc 
that  is  three  Leagues  over  at  the  narrowed  parr,  and 
much  too  deep  for  a  work  of  fuch  a  Nature,  which 
might  eafily  have  been  cffeclcd  upon  the  Bar  of  the  Rt- 
ver  Guadarranque- 

There  is  no  room  to  doubt  of  the  emendation  Luis 
Nunnes,  in  his  Hifpanica,  has  made  here  of  K*f  W«  for 
Ke^t^ct;  for  no  ancient  Author  mentions  any  other 
Town  or  Harbour  thereabouts  of  a  name  like  that; 
and  Qarteia  was  the  place  which  held  out  the  longeft 
for  the  younger  Pompcy,  and  where  he  kept  his  Fleets. 

Florus  in  the  Paflagc  I  have  already  quoted,  relating 
the  fame  Ac!  ion  between  Didius  and  Far  us,  reprefenrs 
in  very  lively  Colours,  the  very  Scene  near  Rocadillo. 
Adde  fit  us  ipfius  formidinem9  vergentia  in  umm  hinc  Hi\~ 
far,i£  inde  Mauritania?  littora ;  mare  intefiinum  &  exter* 
num%  imminentefque  Herculis  fpeeulas  &c. 

Hirtius,  in  the  latter  part  of  his  Book  de  hello  Hif> 
panico,  fays  Cn  Pompeius  ad  navde  prtfidium  farte  altera 
contendit  Carteiam,  quod  Oppidum  abeft  a  Corduba  millia 
pjjfuum  CLXX.  which  diftance,  as  well  as  the  circum- 
fiance  of  navale  prtfidium,  agrees  with  the  Situation  of 
Rccadillo  The  ancient  Geographers  place  Carteia  next 
to  Calpe  Weflward.  Powponius  Mela,  after  having  given 
us  a  perfect  Picture  of  Calpe,  and  defcribed  thofe  la» 
fling  Marks,  in  which  fo  many  Centuries  have  made 
no  alteration,  fays— Sinus  ultra  e(lt  in  eoque  Cartcii. 
Strabo  L.  Ilf.  'Ermu?*  ft  cp©.  \p  <tf!  'IjSrfpr  »  K*A«, 
&c.  %  *r&<  <tvT0  KaAmi  niXis  h  'nTm.epusvrw  «a<JW, 

"Evioi  f  t  <£  'He5tjcA«tf<  xUa-fjLoc  hiyveiv  dutm ,  uv  t«p  6 

$*ikvo&iu  tt  fJtayav  <z&Pq*.ov  <£  vwQixvs.  Ibl  mons  Hit 
panoium  eft  Caipe,  &c.  &  ad  XL  inde  Stadia  Urbs  Calpc 

vetu/Ij 
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vetufia  &  mmordiltSy  dim  Stat  to  navibus  Hifpanorum* 
Htnc  ab  Hercule  qui  dim  conditam  aiunt,  inttr  quos  eft 
Timofthenes,  qui  earn  ant  i quit  its  Heraclcam  fuiffe  appellor 
tarn  refert,  oftendiqut  adbuc  magnum  murorum  circuit um 
t$r  Navalia.  Cajaubon,  in  his  Notes  on  this  Paflage  is  of 
Opinion  it  fhould  be  Kapm/*  iriha.  Legendnm  cenjeo 
KcLcmict,  mih.it)  nam  earn  urbtm  hie  inttlligi  res  iff  a  docet ; 
tjr  ex  eo  colligi  poteft,  quid  toties  earn  infra  nomlnans 
nihil  tamen  de  ejus  fitu  alibi  dixijfe  referitur.  At  Calpen 
Urbem  nemini  V tterum  ne  ncminatam  qnidem  repcrio, 

Marcianus  Heracleotes  makes  Cartel*  $b  Stadia  from 
Calpe*  Either  of  thefe  Diftances  agrees  with  Rocadillo, 
according  to  the  part  of  the  Rock  from  which  they  rec- 
kon ;  for  it  is  above  fix  Miles  from  Eurofa  Point  to 
Rocadillo, 

Bechart  in  his  Geographia  Sacra  Lib.  I.  Cap.  34. 
(Irengthens  Cafaubons  Opinion  Nec  fruftra  Heraclea 
Carteix  fuijfe  vetus  nomen,  tanquam  ab  Hercule  conditore. 
Herculem  enim  fuum  Phoeniccs  MthxapSor  appellabant, 
Philo  Biblius  ex  Sanchoniathone  apud  Eufebium  L.  h 
Praparat.  tvff  Aff/xafwn  yi v&ntf  M*Ax<x/>8o*  0  *}  (H^txA%. 
Ex  Demarunte  autcm  natns  c{t  Melcarthus  qui  &  Her- 
cules. Mtoxap^w  autem  eft  t*mp  -]Vo  Melech  Kartha. 
Rex  Urbis.  /.  e .  Tyri.  Idem  Graxis  Melicertes  five  Pa- 
temon  Maris  Deusy  quern  Cad  mi  ntpotem  effe  fingunt. 
Hinc  Hefychius  rurfus  M«A«c*  row  'H&txM*  'Aft*%\t<nQt. 
Omnino  igitur  ex  Melcartho,  vel  Htinp  1^0  Melech 
Kartha.  Urbs  quam  ^Calpen  condidit  Hercules  Phoeni* 
cius,  primo  Melcartheta  vocata  eft ,  Melech  Karthiia, 
quafi  'H^ptxA«<*r  dixeris ;  deinde  per  Apbarefin  Cartheia  vel 
Carteia.  Apud  Hebrxos  frcquens  eft  tec  Apharefis  in 
nominibus  Ucorum  compofitis.  Tale  Sittim  fro  Abel  Sic* 
tim,  Salem  pro  Jerufaiem,  &c. 

f  have  feme  Medals  that  were  dug  up  at  Rocadillo, 
with  the  Head  and  Club  of  Hercules  upon  them; 

Ccccccc  which 
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which  feern  in  Come  meafure,  ro  fupport  that  great 
Man  s  AfJerciotv  Upon  the  Reverie  are  Tinny  Fi&es, 
which  according  to  St r aba  and  Pliny  abounded  former- 
ly  near  CartcU,  and  are  dill  taken  in  great  quantities 
near  the  Shoar  of  the  Eaft  Sea,  at  a  Gnall  dittance 
from  RocAdillo, 

Btrnnrdo  Aldrete  an  Author  of  fuch  Weight,  that 
Bocbart  does  not  difdain  to  copy  him  on  feveral  occa- 
sions, in  the  fecond  Book  and  iecond  Chapter  of  his 
Antiguedadcs  de  Efpatvu,  accounts  for  the  Addition  of 
eia  to  Cart  ha;  which  in  the  Syr tack  and  Child: an  fignifles 
Pulchert  Formo(*st  and  was  affixed  to  the  Name  of  this 
City  to  diftinguifh  it  from  the  Cartha  in  Syria,  men- 
tioned in  the  lift  Chapter  and  ypb  Verfeof  Jo /hut* 

By  all  accounts,  the  Phoenicians  founded  mod  of 
the  Chies  on  this  Coaft,  and  probably  Carteid  was 
one  of  their  earlieft  Settlements)  foe  it  lies  very  near 
Africk,  in  a  mod  inviting  Situation,  having  on  one 
fide  a  Bay,  and  on  the  other  a  River,  which  waters 
a  rich  Country.  Its  height  gave  it  ftrengtb  and  a  very 
beautiful  Profpect;  circumfVances  which  lean  to  juftine 
Aldretes  interpretation  of  the  latter  part  of  its  name. 

In  the  Itinerary  of  Antoninus,,  it  is  Calpe  -  Cartelam, 
not  tanquam  dus  urbes  diverfa,  zsCafaufan  intimates  in 
his  Notes  on  the  third  Book  of  Strabo,  for  then  it 
would  be  Qalftn  CaruUn%\  nor,  according  to  Snriu's 
Comment  on  that  part  of  the  Itinerary,  ut  fignifiut  mn 
*tUa  iter  ex  Suel  Carteiam  deduce  fed  paMum  ad  Cai* 
pen  becaufed//*  (lands  at  the  end  of  a  na* 

row  neck,  of  Land*  which  projects  to  the  Southward  a 
great  way  from  the  reft  of  the  Continent ;  and  confe- 
<*ueptly  is  quite  out  of  the  Road  from  S»el  to  any  o- 
ther  place  Weftnatd  of  it;  probab'y  Calpe  -Cartas  is 
for  Cartel*  Ad  C*lftn%  to  diftingoifli  it  from  the  other 
C*mw  'tfrCtUiktrit>  meucioned  in  iha.njf  Book  and 
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$tj>  Chapter  of  .tfvj :  for,  as  Caro  obferves,  there  is  no 
necefiity  for  the  alteration  Sigonius  has  made  in  that 
paflage  of  Althta  for  Carteia,  from  the  Text  of  Poly- 
bws  becaufe  Livy  never  mentions  the  other  CarteU 
Without  adding idOceznx\m>Urbs  ea  inora  Oceanl  fiuift\ 
which  diflintfion  were  need  lets,  had  there  been  only  one 
City  of  that  Name.  Straboin  his  thiid  Book  mentions 
a  City  called  Ka/><n*Ai**,  and  places  it  om  Sagumtum, 
which  is  agreable  to  the  Situation  given  this  Cartei* 
by  Livj. 

I  am  very  much  furprized  that  Mariana,  and  fevcral 
others,  fhould  take  the  prefent  Gibraltar  to  have  been  the 
ancient  Heraclea ;  when  neither  flirty,  who  refided  fo 
long  in  thofe  Parts,  Mela  who  was  born  there,  nor  any 
ancient  Geographer  or  Hiftorian  that  I  have  met  with, 
makes  the  lead  mention  of  inch  a  City  thereabouts,  ex- 
cept Sirahx  and  he  places  it  40  Stadia  from  C*lpe%  ac 
the  Foot  of  which  Gibraltar  is  fituated.  The  Spanifb 
HiHorians  give  good  ground  to  believe  there  was  no 
Town  upon  that  Mountain  till  the  Moon  invaded  Spain 
under  Tariff,  who  gave  it  the  name  it  has  retained  ever 
fiqee.  I  (ball  not  enter  into  the  detail  of  the  reafons 
of  tbofc  Authors  who  place  Carteia  at  TarJfa  or  Alga* 
zetra :  the  true  one  feems  to  have  been  their  not  know- 
ing any  other  place  which  agreed  better  with  the  old 
accounts  of  Carteia,  or  where  the  ruins  of  a  City, 
which  made  fo  great  a  Figure,  could  be  buried; 
the  common  pradhce  of  Authors  who  defcribe  pla* 
cea  they  luve  not  feen.  This  appears  to  have  been 
the  cafe  of  raoft  of  thofe,  efpecially  Mariana;  who, 
had  he  been  in  thefe  Parts,  would  not  have  been 
guilty  of  the  overfight  he  has  committed  Lib.  XVL  Co. 
where  he  places  two  Bays  in  the  Strcighu*  one  at  Gi- 
braltar, and  the  other  at  Tarifa ;  which  error  he  was 
probably  led  into  (as  it  often  happens)  by  another. 

Ccccccc  x  For, 
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For,  giving  into  the  Opinion  that  Tarifa  was  the  an* 
titnt  Carteia,  and  finding  chat  City  placed  in  a  Bay  by 
Mela,  he  concluded  there  muft  be  one  at  Tarifa^  which 
is  an  open  Road,  and  fo  much  expoCed,  that  in  the 
leaft  bad  Weather,  the  (mailed  Veflels  muft  be  haul'd 
afliore.  Which  Circumftance  alone  is  a  diffident  proof 
of  its  not  being  Carteia,  by  all  accounts,  a  famous 
Harbour. 

Tho*  there  are  very  great  Ruins  at  Algezeira,  they 
are  not  fuch  as  give  any  room  to  believe  they  are  the 
remains  of  a  Roman  City.  For  neither  pieces  of  Marble, 
nor  Infcriptions  are  found  there,  nor  any  Roman  Coins, 
The  Circumftance  of  Farm  his  (hutting  up  the  Mouth 
of  the  Harbour  of  Carteia,  and  the  diftance  of  40  or 
50  Stadia  from  Calpe,  are  not  applicable,  either  to  Ta- 
rifa or  Algtzeira  5  and  if  one  of  thofe  Towns  was  Gcr- 
uia%  to  what  City  belong  thofe  Ruins  I  have  been  de-~ 
(bribing  ?  fince  all  the  ancient  Geographers  make  Car- 
teU  not  only  the  neareft  T9Wn  to  Calpe,  but  the  only 
one  in  that  Bay.  There  is  better  ground  to  believe 
Tarifa  (lands  on  the  Ruins  of  an  other  Town,  as  1  (hall 
endeavour  to  (hew  prefently. 

But  before  I  proceed  to  a  Defcription  of  the  Coaft, 
it  may  not  be  improper  to  mention  (bme  Ruins  I  faw 
ix  Ximcna;  an  inland  Town,  about  five  Leagues  North 
from  Gibraltar,  (kuated  on  a  Rocky  Hill,  at  the  bot- 
tom of  which  to  the  Ea/lward  is  a  very  plentiful  Coun- 
try,  waftied  by  the  Jojgarganta,  a  fmall  Branch  of  the 
River  Guadiaro.  On  the  top  of  the  Hill  is  the  old 
Town,  which  by  the  Arches  and  Vaults,  appears 
to  have  been  built  by  the  Moors.  On  the  right-hand 
Corner  of  the  fecond  Gate  of  it,  there  is  a  courfe  Stone 
with  Mouldings  on  the  Edges,  which  has  the  follow** 
ing  Infcription* 

L.  H  E- 
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L.  HERENNIO  HE 
RENNIANO 
L.  CORNELIVS  HERE  N* 
NI  VS  R  VST1CVS 
NEPOS  EX  TESTA 
MENTO  POSVIT 
NONIS  MARTIIS 
SEX.  QVINTILIO  CON 

DIANO  SEX.  QVIN 
TILIO  MAXIMO  COSS. 

Rodrigo  Care  in  his  Qonvtntojuridko  de  Swill*  C.  IJ. „ 
fays  be  faw  the  beginning  of  this  Infcription  in  Btjer 
de  la  mlel;  but  when  I  was  in  thac  Town,  I  was  inform- 
ed by  a  very  intelligent  Perfon,  that  there  is  no  Ro- 
ma* Infcription  in  any  part  of  it-  The  Author  of  Co* 
diz  el  Emporh  del  Orbe9  when  he  inferts  this  infcrip  - 
tion, makes  it  SEXOVINTILIO  CONDIMIO; 
But  the  Dafh  of  the  Q.  is  very  plain,  and  the  other 
word  Teems  rather  C  O  N  D I  A  N  O.  The  Latin  Fa(U 
in  A.  U.  C  903.  place  Confuls 

SEX.  QUINTILIUS  GORDIANVS 
SEX.  QUINTILIUS  MAXIMUS. 

But  the  very  learned  Dt.Bcmly  has  obferved  to  me 
chat  the  Greek  Fa/li  and  Dio  call  him  Kw<P<«jw,  which 
reading  is  confirmed  by  this  Infcription. 

I  have  brought  with  me  from  this  Town  a  piece  of 
Marble  with  the  following  Words  upon  k. 

AVCTJN  VS  CLEMEN 
TIS  S1BI 
ET  SVIS  BR  ITT  A 
MATER       AN  LX 
H.5,E.  SIT  T.T. LEVIS. 
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*I  (aw  another  on  the  Wall  of  the  great 
'which  teems  to  have  been  the  Bafe  of  a  Statue  ;  the 
Inicrjption  is  as  follows. 

RESPVBLICA  OB  EN 
SIS  E..LO     D  A  TO 
DEDT...  V  IT  C  V  RAT 
LIBE..OR  H  ..REN 
NIO  RVSTICO  H.M. 
SINILO  RESTITVTO 
II  VIR.  i 

The  manner  in  which  the  Moors  hate  placed  thefe 
In(criptions  plainly  (hews  die  little  value  tbey  fee  upon 
them,  and  there  is  (o  great  a  plenty  of  Stone  on  the 
Rock  where Ximtn* Hands,  that  k  is  not  to  bethought 
they  would  fetch  them  for  fuch  an  ufe,  from  any  di- 
flanc  place;  which  induces  me  to  believe  4  Roman 
Town  formerly  flood  there  called  O  B  A. 

I  do  not  find  any  Town  of  that  name  in  the  ancient 
Authors.  Strabo  L.  Ill  mentions  3£a*otfy  Mcu*©/2a  $  c&uy. : 
Qitelut,  which  may  poflibly  comprehend  Oba.  The  Geo* 
grayhia  HM&ijis,  fa  the  fourtl*  CZwafc,  makes  a  Town 
called  Rotban%  the  fir  ft  Station  from  rflgezcira  to  Seville, 
which  perhaps  may  have  been  this  Oba ;  for  it  is  about 
a  Days  journey  from  Alguutrai  and  in  the  diredRoad 
from  thence  tol  SxxtilU,  !  . 

Mariana  places  Lib*ItL  C.  i».  the  Cave  where  Crafts 
hid  bimfeif,  neat  Xmcna ;  the  Marks  of  it,  given  by 
Plutarch,  are  common  to  moft  others,  i  went  three 
Leagues  in  fearch  of  it ;  but  the  Country  People  having 
a  notion  that  there  is  a  Treafure  in  it,  and  not  being 
to  be  perfuaded  that  I  would  take  fo  much!!  Pains  out 
of  pure  Curiofity,  would  not  (hew  me  the  Way,  tho* 
they  acknowledged,  there  were  fcveral  fuch  Caves 
thereabouts.    I  cannot  help'  taking  notice  of  one  very 

*  odd 
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odd  fh<?  trifling  circumftance.  *th6  name  of  the 
Perftm  who  owns  the  Lartd  whte  thofe  Caves  are,  is 
PMhct,  which  is  very  near  the  fame  with  that  of  the  - 
Spaniard,  frho  is  fatd  by  Plutarch  to  have  enterram&d 
tt&ffus  Co  courteoufly,  UaDurx.^  Hirths  in  the  begin- 
ning of  his  Book  de  btlk  Hifpanko  mentions  a  Spaniard 
of  Note,  in  provincia  Baltic^  called  Paikcm.  guikns 
pr a  fecit  hominem  ejus  provincial  notum  fcfr  non  partem 
fiientem,  L.  fulsum  Patlcc*m9  which  was  probably  the 
Roman  Name;  and  therefore  I  am  furprizcd  the  Latin 
Translator  of  Plutarch  makes  it  Pacianus. 

Moft  of  the  antient  Geographers  defcribe  theCoaft 
Weftward  of  Carteia  in  the  following  manner.  Julia 
T*adnBat  Mellaria^  Balo  flavins  &  opfidttm^  Partus  Bajtppa, 
Promontcrium  Junonis,  &c.  The  Itinerary  of  Antoninus, 
makes  no  mention  of  Julia  TraduSia,  and  Pliny  places  it  on  - 
the  African  Co  aft,  which  Hardouin  endeavours  to  account . 
for  Pag.  117.  in  his  tfummi  I Uu  ft  rati.  Strabo  calls  it  Ju* 
liam  Jezanty  which  asBochart  obferves  Lib.  I.  C  14.  fig- 
nifies  the  fame  in  the  Phoenician  Language  as  Tradu&am 
in  the  Latin.   Ptolomy calls  it  Tranfdutfa*   He  places  - 
Barbefula  between  that  and  Carteia.    But  all  the  other 
old  Geographers  put  both  the  Town  and  River  .of 
that' Name  Eaftward  of  Calpe.    I  faw  fome  Ruins  on 
the  Eafi  fide  of  the  River  Guadiaro,  four  Leagues  £4/$ 
of  Gibraltar  ;  which  I  take  to  be  the  remains  of  the 
ancient  Barbefula.    For  I  find  in  the  Cadiz,  Emporh  dei, 
Orbe.  mencion  made  of  two  pieces  of  Marble,  broughc 
from  thence  to  Gibraltar;  on  one  of  Which  was  MM 
B  ARfiESVLANI.    I  was  credibly  informed  they 
were  u(ed  for  the  Fountain  on  the  Parade.  The  Letters 
probably  were  either  fawed  ofT,  or  turned  inwards ;  for 
they  do  not  appear.    This  Birbcfula  is  probably  the 
Barhriatia  placed 'in  ttie  Itinerary  X.  M»  P.  Effthom  . 
Car  Ida..  *  * 

P  oro^OK- 
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Tomponius  MtU,  who  was  born  in  thole 'Parts,  and 
therefore  is  mod  to  be  depended  on,  gives  the  follow- 
ing account  of  the  Coaft,  according  to  the  Edition  of 
r  Gronovius.    Sinus  ultra  eft,  in  eoque  Carteia,  ut  quid*m 
put  ant,  aliqttando  Tarteflus,  ejr  quam  tranfvetfl  ex  Africa 
Phsenices  habitant;  atque  unde  nos  fumus,  Tingentera. 
Turn  Mellaria  ejr  Bxlo,  &  Bxfippo  ufquc  ad  Junonis  pro- 
montorium  cram  freti  occupat,    The  Text  of  Mela  in 
■  this  place  has  occafioned  great  disputes  among  the 
Learned.    Cafaubon  in  his  Notes  upon  Strabo,  fays, 
lego  ant  em — at  que  unde  nos fumus  Tingi  contraria  Mellaria, 
-out  Ting*  e  regione  fita  Mellaria     Nam  Tingis  faclam  hie 
.m  Mete  mentionem  mi  hi  eft  perfuafijfimum  ;  primum  qui  dim 
sveterem  le&ionem  fpeelanti,  qu£  eft,  ut  dixi,  Cingentera- 
tum;  ant  etiam  ut  in  fuislibris  dottiffimus  Elias  Vinc- 
tus  reperit  Tingentera ;  ut  jam  de  eo  dubitari  non  poffit. 
Deinde  autem  video  morem  Melae  hunc  efte,  ut  loeornm  in 
altera  or  a  oppofttorum  mentionem  fact  at.    Sic  alibi;  Ma- 
jorem  Saban  tenent  partem,  oftio  proximam,  &  Car- 
manis  contrariam  Maca%    Nec  moveri  qu/fquam  debet 
quod  alii  Tingin  Baloni  non  Mellaria:  faciunt  contrariam* 
Nam  Bxlo  ejr  Mellaria  ita  funt  vicin*,  ut  mirari  hoc  ne- 
mo, debeat.  Salmafius,  whofc  opinion  is  approved  by  Bo- 
chart,  makes  it  tingis  altera,  turn  Mellaria,  &c.  and 
takes  the  preceding  tranfvec7i  to  denote  Julia  Tradu- 
tl*.    Cafaubon  feems  to  have  been  once  of  the  fame 
Opinion.    Sed  a  Strabone  ft  are  Ptoicmxus  videtnr,  qui 
in  hac  Hifpania?  or  a  oppidum  quoddam  memorat  cui  mmtn 
Tranfdu&a.  in  quod  jcilicet  collocati  fuerint  ifti,  de  qmh 
bus  nunc  loquitur  Strabo;  ejr  de  quilus  dubitavi  aliquando, 
an  hac  Melaz  verba  effent  accipienda,  In  eoque  Carteia, 
ut  quidam  putanr,  aliquando  Tarteflus,  &  quam  tranf- 
ye&i  ex  Africa*  Phacnices  habitant.    Nam  videbaiur  fat  is 
apene  7'ranfdudtim  Ptolomxi  i&<pfd£fty.    Nunc  its  af- 
Jcntior  qui  ad  Cartciam  ea  refernnt.    The  opinion  of 
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Salmafius  feems  to  be  the  mod  probable ;  for  Brto  and 
not  JulU  Traducla  is  (aid  to  be  over  againft  Tingit. 
Marcianus  Heracleotes  makes  the  two  former  about 
a;o  Stadia  diftant  from  one  another,  and  Mellaria  is 
generally  placed  between  them ;  therefore  they  could 
not  be  fo  near  one  another  as  Cajaubon  infihuatcs- 
Tho*  Off/4  was  originally  founded  by  the  Thcenicians, 
it  had  been  erected  into  a  Roman  Colony  long  before 
MeUs  time,  and  therefore  he  could  not  very  properly 
fay  Carteia,  qnam  fhtnicet  habitant ;  and  had  he  intend- 
ed to  take  notice  of  the  Founders  of  that  City,  it  is 
probable  that  one  whofe  Stile  is  fb  pure  and  accurate, 
would  have  made  ufe  of  another  word,  or  at  ieaft 
another  Tenfe.    Befides,  if  JuliaTradttcJa,  according 
to  Cajaubon,  is  not  meant  by  that  paflage,  it  mud  have 
been  entirely  omitted  by  Mela ;  which  is  very  unlikely, 
confidering  he  was  Born  in  or  near  it ;  and  that  it  is 
mentioned  by  Strabo,  who  \iyed  before  him,  and  Pto- 
iomj  and  feveral  others  who  were  after  him ;  and  ap» 
pears  to  have  been  remaining  at  the  time  the  Vandal$ 
were  in  poflefTion  of  Spain ;  for  Greg,  Turon.  Lib.  \\,  fays 
Profequentibus  Alamannis  ufqu:  ad  Tradu&am,  t  ran  ft  to 
mart,  Vandali  per  totam  African)  ac  Mauritaniam  [unt 
Jifperfi.    The  Letters  of  Tingi  altera  come  nearer  the 
TlngenttrA  of  Elias  Vinctus,  and  the  Tinge  titer  a  of 
Groncvius,  than  Cafaubons  Tingi  contraria  or  Tingi  e  re* 
gionc  fit  a.   The  &  and  the  at  que,  by  making  the  flop 
ac  Tarteffus  inftead  of  Habitant^  may  very  well  relate' 
to  the  lame  place;  and  it  is  not  improbable  that  MeU 
was  defirous  to  illuftrate  the  obfeure  place  of  his  Birth 
by  a  Periphrafis,  and  a  name  of  fome  Eclat ;  tho'  it 
•has  happened,  the  method  he  took  to  do  Honour  to  it, 
has  been  the  occafion,  that  we  are  in  doubt  even  of 
its  Name* 
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I  met  vyirh  two  Me4ak  °f  3M^  Tr*J*&A  among  the 
Braft  Sf^ftfl)  Cojo$;  but  as  I  cannot  aiccrraitt  where 
they  were  fQMpd,  1  will  pot  pretend  to  form  from  thence 
any  judgment  of  the  fituation  of  the  Town  to  which 
they  belong.  But  I  prcfume  in  matters  fo  dark,  a  con. 
je&ure  may  be  offered*  It  does  not  feem  very  im- 
probable, that  J*Ua  TrAdutl*  flood  where  Tarifs  is  at 
prefent.  The  Sfani(b  Authors  reckon  ehat  Town  to 
fcave  been  built  by  Ttrif  at  his  lecond  coming  co  S/ui* 
1  cannot  fee  what  could  invite  him  to  fettle  on  a  Spot 
which  has  neither  the  convenience  of  a  River,  nor  a 
Harbour,  and  is  commanded  by  a  rtfmg  Ground ;  un» 
lefs  he  found  feme  Tenements  (landing,  or  Ruins  to 
ferve  for  Materials  to  Build.  I  have  feveral  Rom  am 
Coins  that  were  found  there  after  great  Rains,  in  the 
Common  Sewer ;  which  is  fome  (light  inducement  to 
believe  it  was  formerly  a  /fa***  Town. 

About  a  League  and  half  to  the  Wtft  of  Tariff  is 
a  place  which  goes  now  by  the  name  of  Vd  ie  P*ca. 
The  Country  People  have  a  Tradition  among  them, 
tbat  it  was  once  a  confiderable  Town,  fince  fwaiJowed 
VP  by  the  Sea.  There  is  a  fmall  Brook  called  el  A*- 
rip  (U  Ju4n  FrAscifcQ,  which  (erves  to  turn  fome  Mills, 
that  a  Fried  of  that  N*me  was  encouraged  to  build 
there,  by  finding  an  antient  Stone  Channel  for  the 
Wafer.  I  faw  fome  othei  fmall  Ruins,  and  was  credi- 
bly aflured  there  arc  vifible  cc mains  of  an  old  Town 
•  a  good  way  under  Water.  There  is  a  Shoal  alraoft 
off  this  place,  that  runs  pretty  far  in  the  Sea,  on 
^hich  a  Hamhrgber  was  loft  fome  Years  ago.  Per- 
haps Mclkrti  flood  hereabouts* 

Wherever  k  was,  the  Ruins  of  it  mufl  be  a  confide- 
ratye  way  in  the  Sea,  if  credit  is,  ta  be  give*  to  fl**y^ 
who  upon  the  Tellimony  of  one  Born  there,  reckon* 
only   five  Miles  from,  thence  to  Afrk.  Lib.  Ill, 
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wherdas  ic  h  at  prcfent  five  Leagues  over  lit  the  nar- 
row Part.  Cajauhn  is  miftaken  in  that  Note  on  Sir ab* 
JL  II.  where  he  fays,  At  Maris  Mediterranei  cftium  v$x 
LXX  Stadia  latum  eft  i  nvtfgfo*. 

I  cannot  help  observing  that  the  beft  Hony  in  all 
Spain  is  made  in  thefc  Parts,  and  thK  the  fame  caufe 
to  which  the  ancient  Mellaria  ow'd  its  Name,  ftiil 
fubfifts,  and  has  given  a  modern  Appellation  to  feve- 
tal  places  hereabouts,  as  Playa  de  Orimtl,  Rh  de  U  Miel9 
Bejer  de  la  Mel.  The  latter  of  thefe  is  generally  rec- 
koned by  the  Spaniards  ro  be  the  old  Mellaria,  for  no 
other  reafon,  that  I  can  (ee,  but  the  Name*  For  it  is 
at  lead  two  Leagues  from  the  Coaft  of  the  Streights, 
and,  by  what  I  could  judge  when  !  was  on  the  Spot,  as 
near  the  Ocean,  and  therefore  may  as  well  be  aicribed 
to  the  one  as  the  other.  Whereas  MelUrU,  according 
to  all  the  old  Geographers,  was  fitnatcd  on  the  Sea  fide 
in  the  Streights,  and  is  reckoned  by  Plinj  the  neareft 
Town  to  Afric ;  a  plain  proof  that  it  was  not  what  is 
how  Bejer  de  la  Miel. 

About  a  League  and  half  further  Well,  in  a  fmali 
Bay,  there  aie  very  great  Ruins,  which  appear  evi- 
dently to  be  the  remains  of  a  Roman  Town.  A  League 
Eaftrfiard  from  that  place,  upon  an  Eminence,  are  to 
be  ften  the  Quarries  from  which  the  Stone  was  fetch- 
ed for  building  it ;  and  all  the  way  from  thence  are 
large  remains  of  an  Aqueduct,  of  which  in  fome  pla- 
ces there  are  entire  Arches  dill  (landing  Among  the 
Ruins  of  the  old  Town,  I  faw  the  Body  of  a  Roman 
Statue  of  fine  Alabafter,  fomething  bigger  than  the 
Life.  Our  Guide  faid  his  Father  had  fecn  it  enrire  ; 
but  as  it  was  an  Idol  of  the  Gentiles,  they,  like  good 
Cacholicks,  had  broken  it  to  pieces.  He  hkewtfe 
told  us  that  Urns  of  old  Coins  had  been  found  there ; 
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but  not  beings  Current  in  Spain,  they  had  thrown 
xhcm  away.  The  place  is  called  Balonia.  ft  is  over 
againft  Tangier ,  and  frequently  infeftcd  by  the  Mom 
from  thence;  on  which  account  it  is  uninhabited.  A 
fmall  River,  called  A/par/ate,  runs  by  it :  all  which 
circumllanccs  correfpond  with  the  ancient  accounts  of 
Bslo.-.  I  have  a  Medal  that  was  given^  rtie  at  Tarifa, 
with  the  following  Letters  upon  it  B  A  I  L  O,  which 
probably  belonged  to  this  City,  called  by  Ptplomj 
BcuAcwv  Martianus  Qafella  oib.  VI.  mentions  it  under  the 
name  of  VeUnenfis  Bttic*  Civitas.  The  Itenerary  of 
Antoninus  places  B*lo  V1..M.P.  Weft  of  Miliaria,  which 
is  about  the  diftance  of  thefe  Ruins  from  Val  de  lraca*  . 

About  five  Leagues  farther  is  the  Cape  of  Trafalgar  \ 
the  fight  of  which  immediately  brought  to  my  mind 
Mela*  defcription  of  it.  Llud  jam  in  Occidenttm  & 
Octanum  obliquo  jugo  excurrens,  at  que  ei,  quod  Ampelufium 
effe  dixeramus,  adverfum,  &c.  Near  the  Capes  Point  are 
the  Ruins  often  mentioned  by  the  Span/ft)  Authors,  un- 
der the  name  of  Aguas  de  Mecca.  I  was  not  there,  but 
was  a  (lured  at  Bejer  de  la  MieU  that  there  were  dill 
fome  Ruins  on  the  Shore,  and  more  in  the  Sea,  that 
run  all  along  under  the  Cape ;  particularly  remains  of 
a  Mole,  which  mud  have  made  it  a  tolerable  Harbour. 
Thefe  Ruins  (eem  to  be  the  remains  of  old  Btfippc. 

L.  III.  Port  us  Btt'fippo.  Mela  Bdfiffo  ufque  ad  J*~ 
noms  promontorinm,  or  am  freti  occupat. 

The  placing  of  Watch-Towers  along  the  Coaft  of 
Spain  to  Alarm  the  Country,  upon  any  Oefccnt,  feems 
to  have  been  a  practice  of  a  long  (landing.  Levy 
Lib.  XXII.  C  19.  Multas  &  locis  altis  pofttas  turns  Hif- 
pania  babct,  qttibus  ejr  fpeculis  &  propugnaculis  contra  la* 
trones  utuntur :  inde  prime,  confpeclis  ho  ft  turn  navifas,  da- 
tum fignum  Afdrubali  eft,  &c. 

III.  A 
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IH.  A  Letter  of  M.  Y  Abbe  Conti,  R.  S.  S.  to  the 
late  M.  Leibnitz,  concerning  the  difpute  about 
the  Invention  of  the  Method  of  Fluxions,  or 
Differential  Method  5  with  M.  Leibnitz  bis 

Anfwer. 

1  J 

T.'Ai  differe  jufqu'  a  cette  hcure  de  rcpondre  a  vo- 
J  tre  Lcttre,  parcc  que  j'ai  voulu  accompagncr  ma  > 
Riponfe  de  cclle  que  M.  Newton  (a)  vient  de  fair  a  , 
TApoftille  que  vous  y  ayez  ajoutee.  Je  n*  entrerai 
dans  aucun  detail  a  regard  de  la  difpute  que  vous 
avcz  avec  M.  Kcill,  ou  plutot  avec  M.  Newton.  Je  ne 
puis  dire  qu*  hiftoriquemenc  ce  que  jai  vu,  &  ce  que 
j  ai  lu,  &  ce  qu'il  me  manque  encore  de  voire  &  de 
lire,  pour  en  juger  comme  il  faut. 

J  ai  lu  avec  beaucoup  d*  attention,  &  fans  la  moin-* 
dre  prevention,  Je  Commerchm  Epiftolicvm,  &  1c  petit 
Livre  (b)  qui  en  contient  /' Extrait.    )'ai  vu  a  la  So.  . 
(hie  Roy  ale  les  Papiers  Originaux  des  Letters  du  Com- 
mtrcinm\  une  petite  (c)  Lcttre  ecrite  de  votre  main  . 
a  M. -Newton;  &  J*  ancien  Manufcript  (  d)  que  M.  New- 
ion  envoya  au  Do&cur  Barrow,  &  que  M.  Jones  a  - 
pubiie  depuis  peu. 


(  a  )  In  his  Letter  dated  Feb.  i6.  171  5-16.  ft*  v:t.  and  Printed  at  th* 
end  of  Htpbfcn'i  Hiftory  of  Fluxions. 

(  b )  Printed  in  the  Pbibf.  Tranf.  N.  34a-  and  in  Tome  VII.  du  . 
journal  Liter  aire. 

(  c  )  Dated  17  M*rck>  1693.  and  Printed  at  the  end  of  Raphfoni  . 
Hiftqry  of  Fluxions. 

(d)  Entirulcd  An.tlyfis  fer  Scries  numero  terminorum  infinites. 
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De  tout  ccla  jcn  infcre,  que  fi  on  6te  *  la  difputc 
toutes  les  digrcfiions  ecrangeres,  il  nc  s'agic  que  dc 
chercher  fi  M.  Newton  avoit  ie  Calcui  des  FJuxions  ou 
infinitdfimal,  avanc  vous,  ou  fi  vous  lavez  cu  avant 
lui  Vous  lavez  publie  le  premier,  il  eft  vrai;  mais 
vous  avcz  avoue  auffi  que  M  Newton  en  avoit  laitfe 
entrevoir  beaucoup  dans  les  Letters  qu'il  a  ecrites  a 
Mr.  Olderibourg  &  aux  autres.  On  prouve  cela  fort  a 
long  dans  le  Commerc'turn,  &  dans  fon  Extras*.  Quel- 
les  (on  vos  Reponfes  >  Voila  cc  qui  manque  encore  an 
Public,  pour  juger  exaftcment  de  Taftaire. 

Vos  amis  attendent  votre  reponlc  avec  beaucoup 
d'impatience,  &  il  leur  femble  que  vous  ne  fauricz 
vous  dilpenicr  dc  repondrc,  fi  non  a  M.  Keitt,  du  moins 
a  M.  Newton  kii  mSme,  qui  vous  fait  un  deffi  entermeS 
expies,  comme  vous  verrez  dans  fa  Lecrre. 

Je  voudrors  vous  voir  en  bonne  intelligence.  Le 
public  ne  profite  goere  des  difputes,  &  ii  perd  fans 
rcflburce,  pour  bien  de  ftecles,  toutes  les  lumieres  que 
ces  memes  difputes  kri  derobent. 

Sa  Majefle  a  voulu  que  je  l  informafle  de  tout  ce 
qui  s'eft  paffe*  entre  M  Newton  &  vous.  Je  i  ai  fait  de 
mon  mieux,  &  je  voudrois  que  cc  fat  avec  fucces  pour 
Tun  &  pour  rautre. 

Votre  Probleme  a  he  refolu  fort  aisemcnt  en  peu 
de  terns.  Plufieurs  Geometres  a  Londres  &  a  Oxford 
en  ont  dorme  la  Soiucion.  Elle  eft  generate,  car  elle 
s'ecend  a  toutes  forces  de  Courbes,  loit  Geometriques; 
foit  Mechaniqaes.  Le  Probleme  eft  un  peu  equivoque- 
ment  propofe :  mais  je  croi  que  M.  de  Moivre  ne  fe 
trompe  pas,  en  difant,  quM  faudroit  fixer  l'idee*  dune 
fuirede  Courbes.  Par  exemple  fuppofer  qu'ellcs  ayenc 
la  meme  Soutangcante  pour  la  meme  Abfcifle  ;  ce  qui 
conviendra  non  feulement  aox  Sections  Coniques, 
mais  a*  une  infoud  d  autres  cant  Geometriques  que 
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jMedwuques.  Oapourroit encore  fair*  d'autres  fuppoft- 
ik>hs  pour  fiw*  catcc  uicc. 

Je  yptts  pirkrai  une  autre  fois  de  la  Philofopie  de 
M.  Newton.  11  fauc  convenir  auparavant  de  la  Metbode 
de  Pbijofopher,  &  diftinguer  avee  beaucoup  de  Coin  la 
Philofophie  de  M.  Newton,  des  con&quenecs  que  plu- 
jfieufS  en  cireoe  fore  mal  a  propos.  On  actribue  a  ce 
gcaad  homme'  bicn  de  chofes  qu'il  n'admet  pas ;  com- 
rae  il  la  fait  voir  a  ccs  Mcflkurs  Francois  qui  vinrenc 
a  Londres,  a  l'occafion  de  la  grand  Eclipfe. 
Je  fuis  avee  tone  le  refpeel  poftible 

A  Londres  le  Monfienr,  v6tre  (SV. 

de  Mitt  1716* 

N.  &.  Mr.  1' Abbe  Cotitt  yp/#f  in 
faking  over  the  old  Letters  and  Letter  Books  kept  in  the 
Archives  of  the  Royal  Society,  to  fee  if  he  could  find 
Any  thing  which  made  either  for  ^.Leibnitz,  or  agatnfl 
Mr*  Newton,  And  had  keen  omitted  in  the  Commercium , 
EpUlolkum  Collinii  &  aliorurn  :  but  could  find  nothing 
of  thit  kind* 


A  Letter  of  Id.  Leibnitz  to  M.  V  Abbe  Conti, , 

in  Anfwer  to  the  former. 

Monfieur,  Hanover  ce  14.  <f  Avril,  171& 

POur  ne  vous  faire  attendre,  jc  vous  dirai  par  advance  ? 
que  j*ai  repondu  dabord  a  Thonneur  de  votre 
Lettre,  &  €n  meme  terns  a  celle  que  Mr.  Newton  vous 
a  ecrite  }  &  j  ai  envoye  le  tout  a  Mr.  Rcmond  a  Paris, , 
qui  ne  manquera  pas  de  vous  le  faire  tenir-    Je  me  . 
fuis  fervi  de  cettc  voie,  pour  avoir  des  tcmoins  neu^ 
tres  &  intelligens  de  nocre  Difputo:  &  M.  Remond  en  > 
fera  encore  part  a  d'autres,   Je  lui  ai  envoye  cn  meme 

terns 
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terns  une  copie  de  votre  Lettre  &  celle  de  Mr*  Newton, 
Apres  cela  vous  pourrez  juger,  (i  la  mauvaile  chicane 
de  quelques  uns  de  vos  nouveaux  Amis  m 'embarratfe 
beaucoup. 

Quant  au  Probleme  dont  quelques-uns  parmi  eux  ont 
•voulu  rcfoudre  des  cas  particuliers,  pour  en  fixer, 
.difent-ils,  lesidees;  ii  y  a  de  fapparence quils fe fcront 
jcttoz  fur  des  cas  faciles:  car  il  y  en  a 'dans  lcsCour- 
bes  Tranfcendantes,  auflfi-  bien  que  dans  les  ordinaires ; 
•mais  il  sagit  d'une  folution  generate.  Ce  Probleme 
n'eft  point  nouveau.  M.  Jean  Bernouilli  la  deja  pro* 
.pofe  dans  le  mois  de  May  des  Ades  de  Lelpftc  1697, 
p.zu.  Et  comme  M.  Ftflo  m£prifoit  ce  que  nous 
avions  fait ;  on  en  repcta  la  proportion  pour  lui  & 
pour  fes  femblables,  dans  les  Ades  dc  May  1700.  p.  104. 
11  peut  fervir  encore  aujourd'hui  a  fair  connoitrc  a 
quelques*  uns,  s'ils  lont  allez  audi  avant  que  nous  en 
Methodes.-  &  en  attendant  qu  ils  trouvent  le  moyen 
de  parvenir  a  la  folution  generate*  ils  pourront  efTavcr 
ce  qu'ils  phivent,  en  fixant  les  idees  fur  un  cas  parti- 
culier,  qu'on  leur  propofe  dans  le  papier  cy  joint.  Sa 
folution  vient  encore  du  meme  M.  BerncuUi.  Ainfi  vous 
aurez  la  bonte  de  ne  pas  vous  rendre  trop  t6r  aux  in- 
sinuations de  ceux  qui  nous  font  contraires ;  comme 
loHqu'ils  vous  font  a  croire  que  notre  Probleme  leur  etok 
aifc.   Jc  fuis  avec  zele,  Monfieur  Votre  ejre. 

Prohlema  continens  cafum  fpecialcm  ProhltmAtls  genera* 
lis  de  invenienda  Serie  Curvarum,  quarum  qutlibet  Jit  ad 
jiliam  Scriem  Curvarum  perpendicutaris. 

Super 

* 
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Super  re  ft  a  AG  tan- 
quam  axe,  ex  pun&o  A  con- 
ftruttis  Curvis  quotcunque 
quits  eft  A  BD,  ejus 
natur*  ut  rddius  ofcull  ex 
fingulis  (wgularum  Cur  varum 
funttis  B  edutlus  B  O  fece- 
tur  ab  axe  AG  in  C  in  Da- 
ta femfer  c  on  ft  ant  i  rati  one  : 
at  nemfe  fit  B  O  ad  B  C  nt 
M  ad  N.  Con  ft  men  da  jam 
(unt  Trajetforid  qua/is  eft  E  N  F,  friores  Curvas  A  B  D 
fecantes  ad  angnlos  retfos. 

Thus  far  this  Letter.  Mr.  Leibnitz  firft  propofed  the 
general  ProMeme  to  M.  lAbbe  Cont't  in  thefe  words; 
Trouver  une  ligne  B  C  D,q«i 
ccufe  a  angles  droits  toutes 
les  courbes  d*  une  juite  de- 
termine dune  mime  &cndre; 
par  exemple,  tontes  les  Hj- 
ferboles  A  B,  A  C,  A  D,  qui 
cnt  le  mime  fommet  ejr  le 
m erne  centre;  6  cela  far  une 
<veryc  generate.  And  in  the  Affa  Eruditorum  for  OSfo* 
ber,  i6y8.  7.470,  471.  he  calls  the  Curves  in  this 
determinate  Series,  Curvas  ordinatim  datas,  &  pfithne 
datas,  &  fojitione  ordinatim  datas.  And  by  all  this, 
the  Series  ot  Curves  to  be  cut  is  given,  and  nothing 
more  is  to  be  found,  than  the  other  Series  which  is 
to  cut  it  at  right  Angles.  But  Mr.  Leibnitz  being 
cold  that  his  Problems  was  folved,  he  changed  Tt  into 
a  new  one,  of  finding  both  the  Scries  to  be  cut  and 
the  other  Series  which  is  to  cut  it.   And  the  particu- 
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lar  Problcmc  propofed  in  thi$  Letter  is  a  fpeciai  Cafe, 
not  of  the  general  Probleme  firft  propofed*  as  it  ought 
to  have  beett,  bin  °f  diis  new  double  Probleme.  And 
the  firft  part;  of  tins  double  Probleme  (viz.  by  any 
given  property  of  a  Series  of  Curves  to  find  the  Curves) 
it  a  Probleme  harder  than  the  former,  and  of  which  a 
general  Solution  i*  not  yet  given.  Mr.  Leibnitz*,  in  a 
Letter  to  Mr*  JohnBetmulli*  dated  16  December,  1694. 
and  publiflied  in  the  Atfa  EruMtorum  for  Oflober  1698. 
f  .  471,  (jet  down  his  Solution  of  the  Probleme,  when 
the  given  Series  of  Curves  is  defined  by  a  finite  Equa- 
tion, expreffing  the  relation  between  the  Abfcifc  and 
Ordinate.  The  fame  Solution  holds  when  the  Equar 
tion  is  a  converging  Series,  or  when  the  property  of  the 
Curve  to  be  cut  can  be  reduced  to  fuch  an  Equation, 
by  the  Analjfis  fer  Scries  miner 0  terminorum  iofinitds. 
But  Mr.  Leibnitz  was  for  foiying  the  Probleme.  without 
converging  Series. 


IV. 
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IV.  Pars  reliqua  Vijfertationis  De  Potentia*  Cordis. 
Juthore  Jacobo  Jurin,  Id.D.  &  R.  Socicr 
mis  Soc 

• 

Theorem*  If. 

S/      Machinl  cavi  inaqualittr  contra&M,  A  BCD, 
aqua  per  Machine  contrattfanem  exfrmatur,  Motus  4- 
qua  ex  orifich  A  frefilientls  ipatur  Summ£  F Aft  or  urn  ex 


Settionilus  qazhufvis  tranfverjts  omnium  aqua  ftlameHtorum 
AB,  AC,  ADj  fingulis  d*#is  in  longitudines  &  vela- 
titans  reffeftlvas. 

Demon f  rath.  Loco  filamentorum  aquae,  concipiatut 
Machina  tubis  minimis,  inaequalitcr  amplts,  AB,  AC, 
A  D,  in  orificium  A  definenribus,  tota  conftarc* 

Ed  aquae  Motus  in  quovis  tubo  aequalis  fe&ioni 
cuivis  ipfius  tubi,  duds  in  velocitatem  aquas  per  fe- 
dfconemiftamfluentis,  &  longitudincm  tubi,  per  7*w.  3. 

Eeeee e  c  *  Dc 
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Be  Motu  Aqudr.  fluent.  Proinde  Summa  Motuum  a* 
quae  in  omnibus  tubis  fimul  fiimptis,.  five.  Mocus  aquae 
ex  Machine  orificio  prorumpentis,  xqualis  eft  Summa: 
Fa&orum  cx  omnium  cuborum  five  filamentorum  aqua: 
fe&ionibus,  du&is  in  longitudines,  &  velocitates,  rcf- 
petfivas.    X    E.  D. 

CoroL  i.  Motus  aqux  effiuentis  minor eft  Fa£o  ex 
orificio  A,  velocitace  aqux  exeuntis,  &  longicudine  ft- 
lamenti  aquae  omnium-  longiflimi.  Eft  enim  FacTum  ex 
orificio  &  velocitace  aquae  effluentis,  xquaie  Summx 
Fa&orum  cx  feclionibus  filamentorum  fingulis  du#is 
fn  velocitates  refpefrivas  &  Summa  horum  Faclorum, 
du#a  in  longitudinem  filamenti  omnium  longiflimi, 
major  eft  quam  Summa  eorundem  du&orum  cujufqueia 
fuam  longitudinem, 

2.  Morus  Aqux  xquatur  Fa&b  ex  orificio  A  & 
velocitace  aquae  exeuntis,  dudta  in  longitudinem  ali- 
quam  mediam  inter  longitudines  filamentorum  longifS* 
morum  &  breviffimorum :  vel  xquatur  Fa&o  ex  quan- 
titate  aqux  dato  tempore  effluentis,  &  longitudine  me- 
dia prxdicH,  applicato  ad  tempus  illud  datum. 

3.  Si  Machinx  plures  fimiles  aqui  plenx  fimiliter 
contrahantur,  five  xquabili  velocitate  medil,  five  inx- 
quabili,  fi  mi  liter  tamen  in  omnibus  Machinis  aud&l,  vel 
imminuta*  ;  Motus,  quo  *aqua  ex  Machinx  cujufque  o- 
rificio  prorumpit,  rationem  habec  compofitam  ex  r* 
cione  quadruplicati  Diametri  cujufvis  homologx  ipfius 
Machinx,  &  red  prod  temporis  ratione,  quo  peragitur 
Machinx  contra&io  :  vel  rationem  compofitam,  ex  ra- 
tione ponderis  Machinx,  vel  molis  aqux,  five  Macbini 
contentx,  five  ex  eadem  expulfx,  ratione  cjufdem  pon- 
deris, vel  molis,,fubtriplicari,  &  ratione  temporis  recb 
procl 


Erotttm- 


uigiiizeo 


by  Google 


(  9?i  ) 

PROBLEM  J. 

InVenire  Totentiam  Cordis. 
Sit  f  =  Pondus  Ventriculi  finiftri,  five  quantitas 
Sanguinis  cidem  ponded  sequalis. 
S  =  Superficies  interna  ejufdem, 
/  —  Longitudo  media  fiiaraentorum  Sanguinis  ex 

codem  prodeuntium. 
s  =  Seclio  Aortx. 

q  =  Quantitas  Sanguinis  Ventriculo  finiftro  con- 
tent!. 

/  =  Tempus,  quo  Sanguis  ex  Corde  expellere- 

tur9  fublata  Arteriarum  &  Sanguinis  prace- 

dentis  refiftentia. 
v  =  Velocitas  variabilis,  qua  Sanguis  ex  Corde 

profiliens  per  Aorxam  flueret,  fublatd  rcfi- 

(lentil 

x  =s  Longitudo  variabilis  Aorta?  a  Sanguine  ex 

Corde  effluente  percurfa. 
z.  =  Tempus,  quo  longitudo  x  percurritur. 
lnde  velocitas  media  variabilis  Sanguinis  Ventriculo 

comigui,  five  media  velocitas  ipfius  Ventriculi  =  ~. 

Motus  Ventriculi  (per  Theor.  i.  Cor  x  )=fx'-j. 
Motus  Sanguinis  effluentis  (per  Theor,  z.  Cor.  i)=jv 

Horum  Sum  ma,  five  Potentia  Ventriculi  =  ;vx 
+  1  +     fcft  autcm  v  =  — .    Unde  per  Methodum 
NcwtonUnam  invcrfam,  elicitur  Potentia  Ventriculi  — 
—  X  y+T  + Sed  cum  z—tt  erit  sx  =  q. 

Hinc  Potentia  Ventriculi  =  -f  x  j +h  +  ^ 

Simili. 
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Simili  ratione  invenkur  Potentia  dextri  Ventriculi 


Literis  aucem  Graecis  cadem  fignificantur  in  dextro 
Ventriculo,  quae  Latinis  in  finiftro. 
Hinc  tora  Cordis  Potenria 


Quorum  ponderum  ea  eft  velocitas,  qui  percurratur 
longicudo  uncialis  fingulis'tninutis  fecundis. 

Cor.  i.  Quoties  Pulfus  tic  celerior;  auc  mimwur 
refiftentia,  auc  Potentia  Cordis  augetur,  aut  minor  foli- 
to  Sanguinis  copia  fingulis  contra&ionibus  ex  Corde 
expellitur. 

x.  Si  Pulfus  folito  tardior  flat;  neceflTeeft,  velaugo 
atur  refiftentia,  vel  Cordis  Pocentia  minuatur,  vel  ma- 
jor Sanguinis  moks  ex  Corde  ejiciatur. 


Si  ponatur 
/>  =  8  unc.  Avoird  =  13.118  unc.  cub. 
tt=4  —  6.  564 

S  —  10  unc.  quadrat. 
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3.  Audi  refiftenti&V  ncceflsrrio  vel  Pulfus  retards 
bttur,  vel  augebitut  Cordis  Potentia,  vel  Sanguinis 
quantitas  folico  minor  ex  Corde  exptimetur. 

4.  Imminuta  refiftencia\  vcl  Pulfus  acccleratur,  ycI 
major  Sanguinis  copia  qua^ue  Syftole  ejicitur,  vel  Cor- 
dis vires  minuunrur. 

5.  Audis  Cordis  viribus,  neceflario  vcl  augcbitur  re 
Mentia,  vcl  PuKus  accelerabicur,  vel  plus  Sanguinis  ex 
Corde  ejicietur. 

6-  Viribus  Cordis  imminutis,  vel  minuatur  nccefie 
eft  refiftenria,  vel  Pulfos  cardior  fiat,  vcl  minus  San- 
guinis ex  Corde  exprimatur. 

7.  Cum  minor  Sanguinis  moles  ex  Corde  projicitur  ; 
vel  accelerator  Pulfus,  vcl  Cordis  vires  minuunrur, 
▼el  augetur  reiiftentia. 

8.  Cum  plus  Sanguinis  ex  Corde  exprimitur;  vel 
Pulfus  cardior  fiet>  vel  augebitux  Cordis  Potentia,  vel 
reiiftentia  minuetur. 

ScboL  1.  Ventriculorum  fuperfictes  internas,  cum 
fadu  difficillimum  videatur,  ut  accurate  detcrminen- 
tur,  aut  etiam  ratio  habeatur  imminutionis  quam  in* 
ter  contrahendum  patiuntur,  contenti  fuimus  praeter- 
propter  aeftimare :  cum  five  eafdem  12,  five  8  unci  is 
quadratis  fingulas  aequales  ftatueris,  pcrparva  rcpe« 
riatur  Potent  iarum  fada  mutatio.  Quod  etiam  obfeiv 
vari  poterit  dc  longitudine  media  fllamentotum  Sangui- 
nis. Prarterea  differentias,  qui  Arteriae  ambx,  earum- 
que  rami  proximi  a  Corde  progredientes,  fedione  au- 
gentur,  ut  arftimatu  perdifficiles  &  pene  infenfiles, 
negligimus.  Alioqut  eflec  Cordis  Potentia  tantillo 
minor  ftatuenda,  quam  quae.fupra  definita  eft. 

x.  Determinavit  Vir  Celebcrrimus,  Jacobus  Kiillfaf, 
velocitatem  Sanguinis,  refiflentia  fubmota,  ex  Corde  e£ 
flueotis,  eamcirciter,  qui  percurramur  pedes  6~  fingu- 
lis  minutis  Tecundis*  Ponic  vcro  ille  celeritatem  San- 
guinis 


(  m ) 

guinis  per  totam  Syftolem  acquabilem,  quam  nos  infig- 
niter  inxqualem  fieri,  &  perpetim  a  Syftoles  initio  re- 
rardari  fupra  oftendimus.  Hanc  fi  cUi  definire  libue- 
ric,  fubftituenda  eft,  in  quarti  i£quadone  fupra  pofiri, 
Potentia  Ventriculi  proxime  inventa,  &  iph  x  valor 
quivis  tribuendus,  ut  eliciatur  t\  five  velocitas  eidem 
refpondens.    Ita,  cum  initio  Syftoles  fit  x  —  o,  fub 

finem  vcro  x  =  -$-f  determinatur  inde  ea  Sanguinis  ve- 
locitas initio  Syftoles,  qui  pedes  14?  ;  in  fine  autem 
qua  4  ~t  minuti  fecund  i  fpatio  percurrantur.  Parker  in 
dextro  Ventriculo :  velocitas  Sanguinis  initials  pedes 
circiter  10  f,  ultima  vero  3  pedes  eodem  temporis 
fpatio  conficiet 

Adhibuimus  haclenus  earn  Hypothefin,  qua  MufcuK 
Cordis  Vemriculos  conftituentes  Motum  omnem9  quo 
adiguntur  in  contraftionem,  Momento  temporis  conci- 
piunt  Quod  fi  ponamus  Motum  iis  communicari  noa 
unico  quidem  Momento,  fed  tantillo  tamen  temporis 
fpatio,  quod  cum  totft  Syftoles  duratione  comparatum 
racionem  obtineat  admodum  exiguam  •>  erit  Cordis  Po- 
tentia paululo  major  ftatuenda,  quam  qua?  fupra  deter- 
minara  eft.  Si  vero  ftatuatur  ifte  Motus,  procedente 
Syftole,  in  ratione  temporis  augeri;  erit  totus  Motus 
in  fine  Syftoles  acquifitus  dupio  major  quam  fupra 
pofu  mus,  ubi  nulla  refiftentia  Sanguini  ex  Corde  pro 
fluenti  objicitur :  Ubi  autem  folita  adeft  refiftentia,  e> 
ric  idem  quintuplo  major ;  quod  inftituto  calculo  facile 
patebit*  Pari  ratione  potent  calculus  nofter  ad  aliam 
quamlibet  Hypothefin,  qui  Ventriculorum  Motus  in 
duplicate  vel  fuperiori  quivis  ratione  temporis  augea* 
tur,  accommodari.  Potentia  vero  in  fine  aCquifita  ru* 
prapofiti  elicietur  longe  major,  nempe  ex  ratione  du- 
plicate Potentia  tripla,  cx  triplicati  quad  ru  pi  a,  ex  qua* 
druplicata  quintupla,  &  fie  in  infinitum. 

Nobis 
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Nobis  autem  videtur  fccunda  Hypothefis,  qui  Ven* 
triculi  parvo  admodum  temporis  fpacio  Motum  om- 
ncm  concipiunt,  ceteris  longe  vcnTimilior.  Quum  ne- 
cefle  fit,  uc  aliquid  temporis  impend  at  ur  ad  Motum 
quemlibet  genera ndum ;  neque  videacur  adeo  tarde  in- 
crefcere  Vcnrriculorum  Motus,  uc  non  celcrius  augca- 
rur,  quam  fecund  urn  temporis  rationem.  Motus  enim 
Mufculorum  impetu  (bio  Fluidorum  quorumcumque, 
quae  ex  Sanguine  proveniunt,  perfici  nequit ;  quum  Bra- 
chio  alterutro  Motum  exerere  poflimus  Motu  Sangui- 
nis per  va(a  Corporis  univerfa  profluentis  longe  majo- 
rem.  Relinquitur  ergo,  ut  Mufculorum  fibrae  Ventri- 
culos  Cordis  conftituentium,  rarefcentii  qu3dam  liquo- 
rum  in  eafdem  influentium,  in  Motum  impellantur. 
Haec  autem,  quoties  vim  magnam  concipit,  pferumque 
fubita  eft,  &  fere  inftantanea.  Adde  quod  Ventricu- 
lorum  Motus  fecundiim  banc  Hypothefin  looge  minor 
efficitur,  quam  in  tertia.  Non  folet  autem  {apicntiffi- 
mus  Artifex,  Rerum  Condi  tor,  in  operibus  tuis  plug 
Virium  adhibere,  quam  quantum  fufficit  ad  finem  pro- 
pofitum  confequendum. 

Cseterum  five  adraittatur  ifta  Hypothefis,  five  alia 
quaecunque  ex  fupra  diesis  verior  cenfeatur,  potcrunc 
omnia  Corollaria  noftra  eodem  jure  ex  Problcmate  de- 
duct. Quae  utrum  aliquid  adjumenci  afTerant  ad  Mor- 
borum  Hiftoriam  explicandam  Medico  fagaci  confide- 
randum  permittimus.  Facile  autem  exMorbi  cujufquc 
Naturi  fciri  potent,  utrum  auda  fit  vel  imminuta  re* 
fiftentia.  Augeri  veto  credibile  eft  vel  imminui  Cor- 
dis vires  audis  vel  imminutis  Mufculorum  reliquo- 
rjim  viribus;  quamvis  aliter  ftatuifle  video  VirumCe* 
kberrimum,  Lamntiwm  Bcllmnm. 

Fffffff  Tkirem 


(  9*  > 

■ 

Theorem*  HI. 

Totus  Motus  refiftentU,  qu*  Sanguini  ex  Corde  erum. 
fenti  durante  Syftole  objicitur,  five  totns  Motus,  qui  Sou* 
guini  p  race  dent  i  &  Arteriarum  tunicis  communicator,  toti 
Cordis  Potent  id  quamfroximc  dqualis  eft. 

Dem.  Pcrad&  Cordis  Syftole,  quae  pars  Aorta?  & 
Arterial  Pulmonalis  Cordi  proxima  eft,  perftat  plena 
Sanguine  per  cocam  Syftolem  Arteriarom.  Nec  enim 
pacicur  earum  fabrica  &  nexus,  quo  Cordi  conjundx 
font,  ut  tunicis  in  fefe  penicus  collabentibus  votx  oc- 
cludancurr  neque  poteft  earutn  cavum  Sanguine  vacate* 
Alioqui  enim,  ccmcrahentibus  fefe  rchquis  Arteriarun* 
partibus,  Sanguis  iifdem  contentus  retro  in  vacuum  im- 
pellcfecur  mow,  &  inutili  &  motui  Sanguinis  naturali 
conctario.  Turn  etiam  Valvulae  SemHanares  non  ten- 
dercntur  verfus  Vemriculos,  adeoque  Sanguis  ex  Auri* 
culis  in  Ventrical©*  expreflus,  etiam  mDiaftok  Cordis, 
in  Arterias  protruderetur. 

Hinc  pacet  Sanguinem  ptoxime  ex  Corde  expulfuro 
Syftole  pera££  immotum  in  Arceriis  pcrfiftere,  adeo- 
que rum  omnem  Ventriculorum  Mocum  execpiffe,  turn 
cundem  toturn  parrim  Sanguini  antecedent!,  par  rim  tu? 
arcis  Arteriarum  communicate.  Q  E.  D. 

Theorem*  IV. 

Motus,  qui  in  Syftole  Cordis  cemmunicatur,  Sanguini 
frtcedenti)  efi  ad  Motum  tunicis  Arteriarum  gmmunio 
turn,  ut  tentpus  Syftoles  Cordis  ad  temftts  Diaftolcs  qum 
proxime. 

Dm*  Qmiro  Sanguis  per  va^a  Corporis  xmiyeda, 
fi  partes  Arteriarum  Cordi  propior.es  exceperis.  rrqua- 
bili  curfu  deferatur ;  necefle  eft,  ut  turn  Motus  affndu 
Sanguinis  ad  valorum  latera  deperditus,  turn  Mocus 
Sanguini  reddicus  a  Syftole  five.  Cordis  five  Aneria- 

rum 
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runtf  arqualibiis  temporibus  aequalis  fit.  Qui  autem 
Moras  a  Syftole  Artcriarum  Sanguini  communic^ur, 
idem  eft  praecife,  qui  prias  £  Cordis  Syftole  Arteria- 
nim  tuaicis  fuerat  impreflus,  cum  Arcerix  eodem  im- 
petu  quo  diftra&ae  fuerint  eciam  reftitu^ntur ;  & 
Syftole  Arteriarum  cum  Cordis  Diaftole  duratioae,  con* 
Teniae.   Unde  patet  Propofitum.         E.  D< 

Cor.  Si  ponamus  cum  Viro  Do&iflimo  Jacob  KeiMh* 
Syftolen  Cordis  peragi  tertiH  parte  tcmporis  inter  PuU 
fus  binos  intercept  ;  erit  Motus  Sanguini  precedent! 
communicatus  totius  Potential  Cordis  pars  tcrtia  :  Mo- 
tus  yero  Arteriis  communicatus  prioris  dupli^  fiv* 
dux  partes  tertia?  totius  Cordis  Potential 

Theorems  V. 

In  diver/is  Animalibus  Totentia  Cordis  rathnem  ohjinct 
c'ompofitam,  ex  rat  tone  quadruplicate  Diametri  cujufvy  ho* 
rrtolcgd  Animalls,  &  rati  one  invtrsk  temporis%  quo  Qor 
contrahitur :  vel  rathnem  compojttant,  ex  rati  one  fonder  is 
-vel  if  fins  Cordis  vel  integri  Animalist  rat  tone  foederis 
ejufdem  f*b  triplicate,  &  rati  one  tcmporis  reciprocal 

Facile  demonftratur  vel  ex  Corol.  j.  Theor.  i  8c  %% 
vel  ex  Potentii  Cordis  Problemate  prxcedente  definW.- 

Cor.  i.  Si  ponatur  Cordis  Potentiam  rationem  obtinere 
ponderis  vel  ipfius  Cordis,  vel  integri  Animalis,  vel  San*- 
guinis  copiae  in  toto  Animali ;  erit  AnimaHs  Iongitudo 
in  ratione  temporis,  quo  Cordis  Syftole  pcrficitur,  five 
in  ratione  inversl  frequentiae  Pulfuum. 

a.  Si  ratio  longitudinis  integri  Animalis  major  fuerit 
ratione  inverse  frequentiac  Pulfuum ,  nccefle  eft  ma- 
jor fit  ratio  Potential  Cordis  ratione  ponderis  ejufdem. 

Schol.  Quum  conftet  Experimentis  Puerorum  Pulfus 
non  efle  tanto  frequentiores  PulfibusVirorum,  quanto 
Pucri  Virorum  longitudine  fupcrantur,  concludendum 

Fffffffa,  eft, 


(  ) 

eft,  vi'fecundi  Corollarii,  Potcntiam  Cordis  Virilis  m* 
jorem  obtincrc  rationcm  ad  Potcntiam  Cordis  Pueri, 
quam  eft  ratio  ponderum.  Et  par  eft  ratio  in  ceteris. 
Mufculis.  Nam  fi  Corporis  robur  ratioirem  ponderis. 
fcqueretur,  poflent  Pueri  xqualia  itincrum  fpatia  eodem 
tempore  cum  Vitis  conficcre. 

Simili  ratione  ac  Motum  Sanguinis  ex  VcntricuHl 
Cordis  erumpentis  opc  {ecundi  Tkeoremath  deter  mina- 
Yimus,  poterit  quoque  Urinae  Motus  ex  Urethra*  pro- 
ffuentis  determinari.  Nempe  fi  ponatur  Urethrae  &  ye> 
ficae  longitudo  1 1  unciis  aequalis,  &  bins  onciac  Urinx 
minuti  (ecundi  fpatio  emirtantur.  eric  Motus  Urinx 
efHuentis  acqualis  Motui  ponderis  librae  i  ~,  quod  ua* 
cialem  longitudinem  fingulis  minutis  fecundis  percur- 
jat-  Quoniam  vero  Uxina  non  folis  Vefica*  Urinariar 
viribus  contradivis,  fed  etiam  Diaphragmatis  &  Muicu- 
lorum  abdominalium  ope  in  fubfidium  vocata,  expelli- 
tur,  nequit  Veficae  Potencia  ex  Motu  Urinx  profluentii 
aeftimari. 

Haec  tu,  VirDo&iflime,  aequi  boniquc  confulas  rogo:, 
ipfe  autem  uc  diutiflime  valeas,  utque  exiftimarionem. 
tuam,  &  ipftm  Artis  ifcfculapiae  dignitatem  u%e  ut 
hadenus  fecifti,  infignitcr  tueri  pergas,  ac  magis  in- 
dies magifquc  extendcre,  idcirco  ex  animo  voyco,  quia, 
publicara  ad  falutem  pcrtinere  arbitror^ 

Calendis  JdnmrU, . 
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V.  KoVa  Methodus  Univerfalis  CurVas  Omnes  cu~- 
jnfcunque  Ordinis,  Mechanic*  defcrikendi  fda  d&- 
torum  Jugular  urn  tsr  G(eElarum  Ope.  PerGo- 
lin  Maclaurin  in  Collegio  KoVo  Abredonenfi; 
Matbefeos  Trofejfpre. 

TNter  innumera  fuWimiaque  Magni  Nentonl  ihventa, 
X  quibus  Geometria  ampliflime  ditaca  in.  immcnr 
fam  excrevit  luculentifiimae  Cognitionis  molem,  Coik* 
ftrudioncra  exhibuit  Curvarurn  Mechinicam,  poft  Enur 
merationcm  Lincarum  Tcrtii  Oudinis,  ad  fincm»  Optfi 
edicam,  arduo  fummi  Viri  ingenio  dignam  v  quaMT 
fimpliciorcm  &  fimul  adco  Univcrfalcm  aliam  exhibuit 
Nemo,  Mcthodum  vero  fuam  ad  Curvas  Tertii  Or- 
dinis pyndo  duplicc  carentes,  auc  eas  alciores  Ordinis  , 
pun&o  raukipjice  deftituras,  non  cxtendit;  carumquc 
defcriptionem  Problcmatibus  Geometrix  difficilioribus 
annumerandam  pronunttac.    Arque  bine  in  fpem  venio 
Method  um  fcqwentem,  ,qua  Cuwae  Geometrical  cujuU 
cunque  Ordinis,  licet  pundo  duplice  auc  multiplier 
quovis  dcfticutas;  conftruuntur,.  non  fore  Geometric  in* 
gratam. 

I.  Linear  primii  Ordinis  ipfas  font  Re&x ;  quae  in  ^ 
uno  folo  pun&o  iibi  muruo  occurrere  poflunc.  Linear 
(ccundi  Ordinis  funt  Se&ionesConicse,  quae  in  piuribua  : 
pundtis  quam  duobus  &  recHa  quavis  fecari  non  poflunc 
Eae  veto  omnes  (ecundurn  Lemma  xi.  Lib.  I.  Princif. ,\ 
D.  tfewtoni  fic  conftrui  poflunw  Circa  data  dua  pun&a  \ 
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C  &  S  moveantur  Anguli  dati 
MCR,LSN;  icaucOurum 
CM  SL  concarfus  femper 
ducarur  per  re&am  indefim- 
tam  pofitione  dacam  A  £ ;  tunc 
crurum '  aiiorum  C  R  &  5  N 
concurfus  in  P  delcribcc  Li- 
ncam  fecund i  Ordtnis  ieu  Sc- 
clionem  Conicam. 
II.  Moveacur  ut  prius  Angulus  MCR  (v*Fig>%.) 
circa  datum  pundum  C;  Angulus  vero  datus  LNQ, 
fcmper  pcrcurrat  Angulari  fao  puncto  N  re&am  datam 

A  E,  ita  ut  cms  N  Qfem- 
per  tranfeat  per  datum 
pun&um  S.  i.  Si  con- 
curfus crurum  C  R  &  S  N, 
tun  pun&um  Q^ducatur 
perretfaminfinicam  AB, 
concurfus  crurum  CM 
&  N  L  defcribet  Curvam 
lincam   Tcrtii  Ordims 
pun<3um  duplex  haben* 
tern  in  C.  %.  Rdiquis 
manentibus,  fi  crurum 
CM  &  NL  concurfus 
(vidt  Figiy)  ducatuc  per 
re&am  indefinitam  AB: 
S  concurfus  crurum  CR 
&  SN  in  P  defcribec 
Curvam  Tcrtii  Ordinis 

»  i  a 


^nadum  duplex  habentem  in  S. 
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Exemplam  Cafus  i.  Sine 
anguli   MCR,  LNS  recli, 
(vide Fig. 4 )  &  A £,  D B,  CS 
parallels  ;  fint  quoque  S  A  & 

5  D  normales  refpe&ive  in  re- 
ntes A  E  &  DB; fitque  S  D  = 
xSA.  Hifce  pofitis,  fi  SDfic 
minor  reda  CS,  Curvafecun- 
dum  rcgulam  Cafus  primi  defcripta,  erit  Parabola  No-  ; 
data  cum  Ovali,  Speciei  4%v*  Curvarum  D.  Neutenii 
Quod  fi  SD  =  CS,  Ovalis  evanefcir,  &  nodus  cvadit 
Cufpis,  atquc  Curva  defcripta  crit  Parabola  NeMana  feu  , 
femicubica ;  Si  vcro  fit  S  D  major  quam  CS,  eric  Cur- 
va Parabola  punctata  Cam paniformfc  Speciei  69**. . 

HI.  Moveantur  Anguli  da- 
tiRMT,  KNL,  jtauc  pun- 
da  M  &  N  percurranc.  re&as  , 
indefinitas  BM,  DNrefpeai-, 
ve ;  &  crura  R  M,  KN  femper 
tranfeanc  per  data  pundta  C 

6  S. .  Si  primo  Crurum MT 
NL  concurfus  (^ducatur 

per  redam  indeflnitam  A  O ; 
tunc  concurfus  crurum  MR 
&  NRinP  defcribec 
lineam  Quarti  Or* 
dinis  puntfaduodu- 
plicia  habentem,  alre»> 
rum  in  C  altcrum 
vero  in  S.    Sed  fe- 
cundo  fi  crurum  MR 
&  N  K  (vide  Fig.  6.) 
concurfus  ducatur 
per  reflam  indcfini-: 
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ram  A  Qj  tunc  concurfus  crurum  M T  &  NL  defoi- 
bcc  Lineam  Quarti  Ordinis  pun&o  duplice  carets 
tern. 

IV.  Quod  fi  in  pismo  cafu  hujus  Conftru&ionis  (v. 
f.)reclae  CMR,  SNK,  una  coincidant  cumCS; 
tunc  ptm&a  C  &  S  cvadunt  iimplicia  &  Curva  eric 
Tcrtii  Ordinis  abiquc  pun^o  duplice.  Exemplum.  Sine 

redteBM,  AQ^DN,  fibi 
mutuo  parallels  atque  om- 
nes:perpendiculares  in  CS. 
Sint  quoque  Anguli  RMT, 
K  N  L  recli,  &  ft  fecundum 
regulam  primi  Cafus  def- 
cribatur  Curva ,  Crura 
CMR,  SNK  una  coin- 
cident  cum  CS;  &  hac 
conftru&ione  defcribi  pof- 
Tunc  Curva?  D. 


to;  ii,  xo,ii,  40,  fecundum  varias  pofitiones  pun- 
45torumC&  S  refpedu  trium  retfarum  BM,  AQ^, 
DN  $  Omnes  vero  hx  Species  pun&o  duplice  carent. 

V.  Linear  vero  Quarci  Ordinis  qux  pun&um  triplex 
habent  fie  conftrui  potfimt.  Sine  tres  red*  AQ,  BN, 
D  M  pofitione  data; ;  fine  etiam  Anguli  Q,CT,SNM 

&  NML  dati  &  invariabi- 
les ;  percurrant  pun&a  N  & 
M  redlas  BN  &  D  M,  ica 
ut  crus  NQ^  Temper  tran- 
feat  per  datum  pundfrim 
S:  Revolvatur  QjC  T  circa 
C  ita  ut  concurfus  crurum 
CK,  SN  percurrat  tertian* 
rctfamAQj  tuncconcut- 
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fus  crurum CT,  ML  defcribet  Ltaeam Quarti  ordinft 
punftum  triplex  habentem  in  C 

VI.  Oft  end  i  quo  pado  Linex  Quarti  Ordinis  def- 
cribi  pofTum,  qux  pun&um  triplex  habenc  aut  duo 
duplkia;  Alix  quae  unicum  habent  pundum  duplex 
fie  commode  deferibunrur. 

Sint  tres  reft 2  ut  prius  po. 
fitione  datx,  AQ.,  BN, 
DM,  demur  etiam  Angtt- 
fc  SNK,  SML,  RCT; 
fine  puo£a  N,  M  &  S  tem- 
per in  eadem  rcda  linea ; 
Moveantur  puntfa  N&  M 
ut  prius  per  rcttasB  N,  D  M ; 
Si  concurfus  crurum  C  R, 
N  K  ducatur  per  redtam  indefinitam  A  tunc  con* 
cur  (us  crurum  C  T,M  L  deforibct  LineamQuarti  Ordinis 
habentem  pun&urn  duplex  unicum  in  C.  Hx  vero  dux 
ultirnx  Propofitioncs  novas  Method  us  fuppeditant  lineas 
Tertii  Ordinis  de&ribendi,  turn  qux  pun&a  duplicia 
habent,  turn  qux  iis  deftituuntur ;  Ex  vero  in  breva 
hoc  Methodus  Noftrx  fpecimine  (tint  omittendx. 

VII.  Maneant  Anguli  at- 
que  re&x  ut  in  Pr*p.  LI  I. 
Concurfus  vero  nunc  rec- 
tarum  MT,  NK  ducatur 
per  indeflnicam  reclam  AQj 
&  Goncurfas  crurum  MR 
&  N  L  defcrfbet  Lineam 
Quinti  Ordinis  pundhim 
quadruplex  habentem  in  ?• 
Habco  etiam  alias  Me- 
thodus curvas  <*eftrfoendi 

Quinti  Ordinis,  <quse  p*m5tum  habent  triplex,  duplex, 
auc  duo  duplicia,  vel  nulla  nifi  punda  fimplicia ;  fed 

Ggggggg  hxc 
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htfc  fufficianc  ad  fimplicitatem  &  univerfalitatem  Me- 
thodus  demonftrandam.  Notandum.  vero  in  fpecialibus 
fimplicioribus  Angulorum  &  re:' arum  circumllantiis, 
Lincam  aliquando  migrare  in  cutvam  ordinis  inferiors 
quam  in  Prop,  explicatur ;  imo  fingul*  Propofitiooes 
Methodus  fuppeditant  particulates,  curvas  aliquas  or- 
dinis cujufcunquc  inferioris  dcfciibendi. 

Vlll.  ProPofitJo  Ge»<ralis.  Sumantur  ad  libitum  Red* 
in  codem  piano  ubicunque  pofitae,  quarum  fit  numcrus 
(/Out  BN,  ER,  FT.  Sumantur  etiam  ad  libitum 
aiiar  tq&x  ut  D  M,  G  L,  &HK^  quarum  fit  numcrus 

r 


a  * 

(  m  ).  Sint  Anguli  CNR,  NRT,  R T Q_&c.  atquc 
anguli  SML,  MLK,  LKQ&c.  invariati,  dum pun- 
da  angularia  N,  R,  T,  M,  L,  K,  percurrant  rcto 
indefinitas  BN.  ER,  FT,  DM,  G  L,  HK;  Ducatur 
concurfus  crurum  TQ  &  KQ.  per  redam  indefinitam 
A Q;  lnvenire  ordinem  curvae  quam  concurfus  cruns 
SM  cum  aliqua  rcdarum  CN,  NR,  RT,  TQjyft 
tx.tr  cumRT,  perpetuo  tanget. 

In  Serie  redarum  CN,  N  R.  RT,  TQ  &c.  den* 
tct  s  numerum  redte  R  T,  cujus  concurfu  cum  S  M 
Curva  eft  defcribenda,  &  C  N  indufive ;  qui  in  hoc  cab 
cft  ternarius:  crit  Curva  ordinis  qucm  exprimic  num* 
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rus  /  m  -j-  s  n  \-  \  :  undc  in  cafu  quern  figura  defig- 
nar,  cum  s  r=zmd=:»  —    eric  Curva  ordinis  i6'\ 

In  his  defcriptionibus  Re&as  fblummodo  atque  An- 
gulos  dari  poftulavimus;  fed  facilius  fepe  fimpliciorum 
Curvarum  opc  complexiores  defcribuntur ;  atque  Fro- 
pofitioncs  his  non  minus  Univerfalcs  hue  pertinences  in- 
vert igavi  :  Eas  ?ero  cum  harum  demonftrationibus  ut- 
pote  prolixis  imprarfentiarum  omitto;  Eafdem  poflca 
publici  juris  fadurus,  fi  luce  non  vidcantur  hxc  Geo- 
mecris  indigna. 


VI.  Extract  *f  a  Letter  of  the  Reverend Mr.  William  Rice, 
Reffor  of  Czctteon  upon  Usk,  to  Charles  Williams  Efr 
giving  An  account  of  an  Ancient  Roman  Infer ipt  ion  late* 
found  there.    With  fome  Conjeclurts  th;reont  by  th: 
Reverend  Dr.  John  Harris,  S.  T.  P.  and  /?.  S.  S* 

Sir, 

APerfon  lad  Week  being  at  Plow  in  a  Clofc  near 
the  Bank  of  the  River  U  k>  which  the  Ancients 
called  Ifca,  (wheh  glides  by  us  about  a  quarter  of  a 
Mile  off  and  in  fight  of  this  Town)  came  thwart  a 
Stone,  and  finding  Letters  thereon,  took  it  up  whole ; 
'tis  about  a  Yard  in  length,   and  about  three  Quar- 
ters broad     I  went  to  the  place,  and  took  a  true 
Copy  thereof,  which  1  here  make  boltT  ro  find  you* 
There  was  underneath  it  fome  fecming  Oblong  Square 
Sepulcher  of  Stones,  rude  in  order.    A  little  further 
in  that  Clofe,  where  that  River  wears  out  the  Land, 
there  was,  fome  time  before,  a  large  Earthen  Pot  taken 
out  of  the  Bank  by  the  River  fide,  which  had  therein 
the  Scull  and  Bones  of  fome  Pcrfon,  by  fome  thought 
to  be  a  Child  Murther'd  >  But  I  rather  conjecture  it  a 
Rom  in  Urn. 

Caerlcon,  March  zi.  Tour  humllt  Strvant, 

1 71 7.  William  Ric?. 

D 
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G.VALERI  VS.G,J$ 
GALERIA  .VICTOR 

LVGDVNI  .  SIG  •  LEG .  II AVG 
STI P  .  XVII .  A  N  NOR  XLV  •  G V 

RA:/\GINT.AMNIO.PERPITVO.B 

...  *  •  » 

This  ancient  and  fait  Infcription  confirms  what  others 
have  found  hereabouts  *  and  what  Cambden  and  other 
Hiflorians  (hew  us,  viz*  That  the  fecond  Reman  Legion 
called  Augujia,  brought  into  Britain  by  Claudius  C«ef*r  itfe 
der  the  Ccndudt  of  Fifpafian,  was  placed  here  at  Itm^ 
or  Caer  Legion]  by  Julius  Frontinus,  in  order  to  awe  tbc 
Silurcs :  And  that  General  obtained  feveral  Victories  dVCt 
them  and  their  Neighbours  in  feveral  places  hereabout!* 

There  feems  to  be  nothing  of  Moment  or  of  difficulty 
in  this  Infcription ;  but  Vtftor  Lugduni :  Which  as  I  think 
we  have  no  ground  from  Hiflory  to  refer  to  Lyons  JS| 
France,  lb  !  guefs  that  Exprcflion  may  be  thus  accoul)ri& 
for.    The  River  Lug^  is  famous  in  the NeigirbourtSg, 
Parts ;  and  as  Dynai  or  Vjn  hath  been  fatd  to  fignifica' 
Town  in  the  Ancient  Rrttifh  Language ;  and  that  Outs 
doth  alfoferve  to  exprefs  a  Hilltyr  Down  as  wc  ilill  Ctl[, 
it ;  ( which  1  think  is  derived  from  the  Britifi  alfo)  pr  " 
bly  Lugduni*hcTC  may  exprefs  fomc  Town  or  Hi  1  near 
River  Lugg ;  and  fmcc  there  is  a  Place  called  to  this ~ 
Luckton,  on  the  fide  of  the  River  Lugg  in  Hmfrrdfh 
perhaps  that  may  bid  fair  to  be  the  very  place  whferc  i 
•Jerstu  obtained  the  Victory  perpetuated  by  thisfnfaiprion. 

FINIS. 
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For  the  Months  of  March,  April  and  May  1719* 

!*«.*. 

The   CON  T  E  NTS, 

*  (  *^  ■     •     /  •  ■  u 

*»•"•:»  *•  •  • •        •  I 

J.  I  A£  Maximis  &  Minimis  qua-  in  motihut  Corpo* 
1  ,  J  rum  Ctelefiium  occurrunt*  , 
JI.  Apologia  D.  Brook  Taylor,  J  K  D.  &  R.  $.  Soe%  con- 

tra  y.  C.  J.  Bernouliium  Math.  Prof.  Bafiliae. 
III.  An  Account  of  the  Impteffton  of  the  dlmo ft  Entire 

Sceleton  of  a  large  Animal  in  4  very  hard  Stone,  late* 
.  lyfrefented  the  Royal  Society,  from  Nottinghamfliire, 

By  Dr.  William  Stukely,  M.D.  and  R.S.  Soc. 
JV.  ^  mt/mj  Defcription  of  the  Strata  *</f/i/V  ftp  /iff 
i   Coal-Mines  of  Mcndip  //>  Somcrfctftiiw  1  being,  a  let- 
-  j  ter  of  John  Strachey       to  Qr,  Robert  Welfted,  jV.D. 

and  R.  S.  Soc.  W  communicated  by  him  to  the  Society 

V.  6W  In  fiances  of  the  very  great  and  fpeedy  Vegeta- 
tion ^/TURNIP  S.  Communicated  by  the  Rev. 
Dr.  J.  Theoph.  Defaguliers,  R.  S.  S. 

VI.  An  Account  of  fome  Experiments  tried  with  Monf. 
ViMme's  Burning  Concave,  in  June  1718.  By  tie 
Rev.Dr.  J.  Harris,  and Dr  J.T. Defaguliers,  Reg.Soe.  SS. 

VIL  An  Account  of  the  Extraordinary  MET  EQ  R  fern 
Mover  England,  on  the  19th  of  March  171K  With 
4  Demonftration  of  the  uncommon  Height  thereof.  By 
Ed  m .  Hailey g  LL% D.  and  Secretary  to  the  Royal  Society. 
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I.       Waximis  &  Minimis  qua  in  motibus  Cor* 
forum  Codejlium  occurrunt. 

• 

ANTE  KepUrum  Aftronomi  nniverfi,  per  tot  re- 
tro iccula,  Planetarum  motum  circularem  non 
aufi  (unc  in  dubium  vocarc,  ex  pra*conccpta\  ut 
videtur,  in  figura  Circuit  nefcio  qua  perfe&ionis  Idea* 
Kcfkro  aucem  Invcntori  debetur  ea  qua  nunc  ucimur 
Thcoria,  ncmpc  quod  Corpora  ccelcftia  Solem  ambiunt 
in  communi  orbium  Ellipticorum  Foco  fitum,  ea  lege  uc 
Areas  Temporibus  proportionates  radiis  ad  Solem  du- 
&is  defcribantur.  Subiimiorem  vero  poftulat  Geomc- 
triam,  ad  oftendendum  quam  ob  caufam  hoc  ita  fe  ha- 
beat,  quodque  aliter  efle  non  poflir.  Hoc  in  fcmpiter- 
nam  celeberrimi  EX ,  Newtoni  Pracfidis  noftri  gloriam  re- 
fcrvatum  eft. 

Hujus  veftigiis  infiftens,  Coroliaria  quxdam  exhi- 
buit  eximius  Mathemattcus  D.  Abr.  de  Mervre  R.  S.  5. 
in  PhikfTranfaa.  N°  351  edita;  Theoremata  ftil. 
rata,  quibus  dererminantur  Velocitates  five  Mom 
Motus  tam  veri  quam  apparenris  circa  Solem,  ficutc- 
tiam  accefsus  vel  receftfis  a  Sole,  in  daro  quovis  dato- 
rum  Orbium  pundto.    Dcinde  ut  Theoriam  lyftemacis 
Planetici  penicius  excolcret,  ope  eorundem  Theorema- 
tum,  didorum  Momentorum  Momenta  pcrfcrutatus  eft, 
oftenditque  quibus  in  orbium  pundHs  riant  M*xint£ 
harum  Velocitatum  murationes,  id  que  Soiutionibus  fa- 
cilitate &  conrinnkatc  pndlamibus* 
:  Sit  AB-P  Orbi,  Planets  Eilipticus,  A  P  Axis  Tranf- 
vcrtus,  C  B  Semiaxis  cenjugatus,  S  Sol,  Q_  Focus  alter 
Eilipfeos.    Per  S  diicarur  S  M  ipfc  CB  paraHeliu  & 
erit  pundum  M  it}  too  Mtxim*  cub  veloatate  crc- 
"    4  11    "  fcit 
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fcit  veldecrefcit  diflantia  a  Sole,  &  SM  =  AC—|£ 

Si  vcro  capiatur  SL  media  proportionate  inter  Sc- 
rniaxes  A  C,  CB,  crit  puntfum  L  in  quo  Maxima  fit  a> 
quatio  Centri,  ut  rocant ;  five  ubi  motus  anguiaris  fit 
arqualis  medio  Motui :  Quod  fi  Eccentricitas  non  ma- 
Jor  fit  quam  in  plcrifque  Planet  is,  BL— IBM  quam 
proxime Eft  vcro  S  L:s=vVa  C4— A  OS  u*. 


P;  S1IK  C  6    4  A> 


Si  quxratur  pun&um  Nt  in  quo  fit  Maxims  mutatro 
Velocirafis  mocfis  realis  in  Curva\  Problcma  Solidum 
eft.  Eft  enim  i N S==4  A C— x  N'(£  atd  3NQ.-AC 
ut  AC1— CS1^ OB1  ad  NQ£;  adcoquc  fi  ponatur 
AC=r4,  CB— c  &NQ^J,  habebitur  requatio  j*  — 
xa)i-\-\ccj—\scc=.o.  Qui  refoluta*  crit  y  five  NQ. 
diftantia  pun&i  quaefni  N  ab  altero  EJlipfeos  foco.  In 
Orbibus  autem  parum  Eccentricis,  quales  funt  Plancta- 
rum,  fi  fiat  CD=SQ,,  &  jundfce  A  D  acqualis  ponatur 
AK^erit  reJiijua  pars  AxisKP=:NS  diftantix  pun&iN 
a  Sole  'quam proxime.  Si  vcro  Orbis  fucrit  Paraboiica 
eric  SN  ad  SP  ut  5  ad  4,  angulufque  NSP  eric 
530.  8'  fere,  cups  Sinus  eft  •  Radii. 

At  Punftum  O,  in  quo  motus  apparcntis  five  angu- 
laris  acccleratio  Planets  defcendentis,  Vel  rerardacio 

*  afcenden- 
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afccndentis  Maxims  fit,  hoc  modo  obtinebitur.  Fn  AC 
capiatur  CG=^AC,  ac  fiat  angulus  CSF  30  gr.  da- 
dtarque  SF  aequalis  ponatur  CE,  ipfique  GE  fit  GH 
arquaiis.  Dico,  (\  diftantia  SO  fiac  xqualis  ipfi  PH, 
quod  in  pun&o  O  proveniet  Maxima  muracio  morus  an* 
gularis  Planetx  in  Orbe  Ellipcico  A  BOP  gyrancis; 
co  fciiicec  in  Orbis  loco  fecundx  differentiae  aequatio* 
num  centri  Planetse  repcrientur  Maxim*.  Eft  autem 
S  O—}  A  C— V±  a  C'+j-  5  Qm-  Quod  fi  Orbis  Parabo- 
lica  fuerir.  uc  in  Co  metis,  fiet  SO  ad  SP  ut  8  ad  7, 
angulufque  OSP  fict  410.  24'  ?,  five  cujus  Sinus  fic 
ad  Radium  ut  7^7  ad  1. 

Denique  Minima  cum  Velocitate  mutatur  diredio 
Tangemis  Or  bit  a:  in  pundo  R,  fi  fiat  SR  aequalis  dua- 
bus  tcrtiis  Axis  majoris  A 13.  Quod  fi  Eccentricitas  SC 
minor  ftierit  quam  ,-P  C,  Minimum  hoc  non  locum  ha- 
bet,  fed  dccrcfcit  fempcr  haec  Velocitas  quacum  reyol- 
vitur  Tangens,  ufque  in  ipfum  Aphelion*  quemadmo- 
dum  fc  res  habet  in  omnium  Planctarum  motibus.  Nc- 
que  etiam  in  orbe  Parabolico  obtincc,  ob  Axem  ejus 
in  infinitum  protenfum. 

Hsec  omnia  demonftrantur,  juxta  prxcepca  Dodri- 
nx  de  Maximis  &  Minimis,  ex  Theorematis  praedidis 
in  N°  exhibitis,  quae  quidem  hac  occafiooe  revn 
fere  Ledorem  curiofum  non  pigebk. 
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11.  jipotyia  D.  Brook  Taylor,  J  V.  D.&  %S.Soc. 
contra  V.  C  J.  BernouUium,  Math.  Prof.  Bafile*. 


p 


• 

ACIS  &  concordix  ftudrofo  fatius  cffct  injuria? 
vincerc  fctendo,  quam  -odiofas  contentioncs  obi- 
re  ulcifcendo.  Vcrum  cum  paticmia  noflra  pro 
ieoavii  hab.iut,  filcntium  pro  confeflione  crimiiiis,  & 
ifuperam  calumniam  jam  nova  fcquicur  contumelia.  om- 
nino  refpondcndum  eft,  ne  nobis  ipf.s  dcefle  videa- 
mur.  In  Epiliol*  pro  rmmmc  Mab.-mattco  D.J  Berno- 
ulli© AaisLiplienfibus  An.  1716  inferta,  plagti  reus 
Hftor  fequemibus  veib.s  :  "  Hoc  nihil  novi  eft  in  qui- 
"  bufdam  Anglii.  qui  fibi  iblis  licere  pucaor,  alarum 
*'  invent*  tinquim  fua  impure  ul»rp*rt;  quando  ip.i  Ho- 
"  minefque  L  eolque  invocanr,  ubi  vident,  vel  iaUem 
"  vidcre  arbitran-ur.  Extraneos  in  fuorum  Tnventa  ma- 
*' nus  inferre  Exempla  (unc  qjorundam,  utChey- 
«'na:i.  Dcs  Hayes,  Td-jlori,  aliorumque  q»< p^m  tn. 
-  vent  is  Hermullii  fnt  uft  d«m\q»t  vtl  null*  prorjn, 
-'fiSi  mmtione  Uteris,  vel".— I'alam  eft  ab  >pfo  Bcr- 
noull.o  promanaflc  banc  accufationem.  Nam  in  Aflis 
Lipfienf.bus  An  nil-  '  per  nlium  fuum  fatetur  fc  res 
ip(*s  tn  ill*  epi/hl*  contenus  quo*d  mj.ximtm  f*rt<m  *mt. 
to  dint  terfcri-fifft.  Invidiam  equidem  prxdifl*  ca- 
lumnix  a  fe  amovcre  tbllicitc  ftudec,  atquc  transferre 
in  vicarium  ilium  fuum.  cum  ipfc  profirerur,  /,  not,  *£ 
?rob*,e  q.*  in  *li.S  durm  iB*  eenftrl  foffmnt  .  Scd 
admodum  imperfecta  eft  tec  purgat.o  Nam  calum- 
nix'  font  qux  durius  d.tfa  vocar  Alt  fe  AOs  «1U  non 
apFobare:  Sed  imp.obafle  accede  fu.c.  Tett.momum 

- 
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denique  eft  pro  fe  tcflantis  :  Autorcm  ilium  anonymum 
citaflc  oportebat,  ut  cum  ipfo  agcrc  iicercc.-  Sed  is  ad- 
huc  latitat.  Quam  vere  autcm  &  cx  animo  ft  tbtrm 
di&a  non  approbare  videarur*  conftare  quodammodo  po- 
tcft  cx  feqaentibus,  qux  dc  mc  ipfc  profert,  proprio 
fuo  nomine,  null!  ufus  perfoni  :  "  Taylorus  Geometra 
"  infignis  &  acurus,  qui  ad  profnndipra  noftrd  felicitcr 
"  penerravit,  telle  ipfius  libro  de  Methodo  increment 

torum,  probe  fentiens  impeditam  nimis  Analyfeos 
"  fraternae  prolixitatem,  eamque  in  compendium  concra- 
"  here,  ac  fimul  generaliorcm  nonnihil  reddere  volens, 
c*  tantam  rei  affudit  obfeuritatem  (  qua*  in  aliis  quoque 
"  brevitatem  affedans  impense  dele&ari  videtur)  utdu- 
"  bitcm  quenquam  fore  etiam  inter  perfptcaciores,  qui 
"  ubique  &  hie  imprimis  mcntem  viri  aflcquatur,  imo 
"  etiamfi  aliunde  rem  cognitam  habeat.  Ut  jam  nibrt 
"  dicam  de  ipfo  calculo,  pro  more  ejus,  concifo  qui- 
"  dem  &  contradto,  fatis  tamcn  adhuc  longo  &  intri- 

cato,  ft  quis  fmgula  ejus  capita  minutim  perfequi 
"  velit ;  prarterquam  quod  cum  Fratre  meo  ad  tenias 
"  quoque  fluxiones  excurrat  "  K  Sit  lane  liber  illc 
meus  nonnihil  obfeurus :  Difficile  eft  in  re  fere  nova, 
&  ab  ufu  communi  aliquantulum  remota,  non  efle  ob- 
fcurum.  Sed  maxime  obfeurum  oponet  efle  librum,  in 
quern  ilia  omnia  vere  dicancur.  Et  fi  vere  dicanrar, 
tamcn  fine  ulld  omnino  causi  talia  dixifle,  ab  inge- 
nues moribus  prorfus  alienum  eft,  &  mera  contumeha. 

Sed  audio  Bernoullium  de  exordio  conquerentem  quo 
nuper  ufus  film,  in  folutione  problematic  Leibnitiani  in 
Tranfa&ionibus  Philofophicis  editi.  Stylum  acriorem 
reprehend  it  quam  virum  bene  moratum  deceat,  item 
nimium  contcmptum  Extraneorum*  Quae  liberius  ef- 
fatus  fum,  hxc  funt :  u  Si  nondum  viderinc  [  fautores 


3  AS.Leipf.  An.  1718.  M.  Jin.  p.  18. 
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Lcibnitii  ]  quomodo  ex  ilia  "  [  ex  anreriori  ncmpe  fom 
lutionc  gencrali]  *'  xquationes  fine  deducendx,  id  pro* 
"  fe&o  illorum  imperirix  rribuendum  eric  "  \  Hxc 
fateor  paulo  durius  ibnanc ;  fed  ft  ad  caufam  accendas 
contumelia  vacant-  Faurores  Lcibnitii  (  non  omnes  in- 
telligo,  fed  Bernoullium  tanrum.  &  Socios  ejus  anony- 
mos  nobis  infenfos, )  univcrlos  Anglos  indigne  tracla- 
rune  Soliitionem  illam  generalem  cum  non  inceliige- 
rent,  dcrifui  habebanc :  In  injuriofos  &  deriforcs  mc 
liberius  explicui ;  contumelia  non  eft.  Sed  ubi  ille 
contemptus  Excraneorum  ?  Neminem  ego  nominatim 
cicavi:  De  Fauroribus  Leibnicii  fum  folum  locutus.  Sed 
abfic  uc  omnes  defignatione  ilia  omnino  incelligerem 
quocunque  modo  caufe  Lcibnitii  faventes ;  tanquam 
ipfe  cauls  Neuconianx  eflem  tarn  pertinaciter  addidus, 
ut  alios  omnes  odio  habcam.  Sed  controverfia  ifta 
Neutonum  inter  &  Leibnitium  nihil  ad  me.  Solos  in* 
tellexi  Fautores  illos  qui  in  Anglos  eflent  infenfi,  qui 
me  nominatim  calumnia  provocarunt  ;  Bernoullium  ice- 
rum  dico  quem  I  rincipcm  agnovi  caufx  iftius,  foci- 
ofque  ejus  anonymos  vel  veros  vel  fidos.  Hxc  a- 
pertius  dico,  ne  alii  de  noftra  in  alios  contumelia  im- 
mcrito  querantur.  In  immercntes  injuria  eflct,  in  Ber- 
noullium non  eft.    Sed  ad  fuperiora  ilia  redeo. 

Plagii  accufbr,  canquam  inventa  Bcrnoullii,  aliorum,  u- 
furpaflem  uc  mca.  Exempla  proferac,  dabicur  refponfum. 
Plura  fane  tradravi  cum  aliis  communia;  fed  inventis 
alicnis  fum  minime  ufus  ut  meis.  Propria  ubique  fum 
ufus  Analyfi,  (  fi  Hbperimetrum  excipias,  de  quo  po- 
ftca  dicetur ; )  uc  nullo  modo  dici  poifit  me  alios  (rau. 
dafle.  At  Autores  nominate  oportcbat,  unde  arrem 
hauferam.  Tanta  mc  quidem  tenet  reverent  ia  illu 
firium  nominum,  Hugenii,  Hofpitalii,  Varignonii,  Leib 


4  Traof.  Phil  N°  354: 
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nitii,  aliorum,  ut  nefciam  art  ex  hac  parte  non  pecca- 
verim,  cum  mihi  ipfi  deeffe  videar,  cui  tanros  viro* 
citafic  femper  fuiffct  ornamehto.  Nimi*  fortsflc  igna- 
via  crat,  qaod  de  rebus  cunr  eflem  maxime  lolliciru?> 
hiflorias  rerum  penitus  neglexcrim.  Sperabam  taroen 
me  in  rantx  fraudis  fufpicionem  incidere  non  pofuifie, 
cum  illuftriflima  tanrorum  virorum  opera  cam  faci!£ 
detegcrenc  Quae  cum  Bernoullio  communiter  trada* 
vi  problcmata,  funt,  de  Funicularia,  de  Ccntro  Ofcil- 
lationis,  &  de  Ifoperimctris.  In  duobus  primis  fum 
propria  omnino  ufus  anah  fi ;  in  Ifoperimetro  ufus  fum 
analyfi  Autoris  Jacobi  Bernoullii,  Viri  a  rebus  Mathc- 
maticis  optimc  meriti,  cui  debitos  nunc  perfolvo  ho- 
norcs.  Solutio  noftra  problematis  de  Ccntro  Ofcilia- 
tionis,  cum  amicis  meis  communicata  eft  ufque  ab  ini- 
tio Anni  1712.  ut  tcfles  poflum  citare  epiftolas  auro- 
graphas  Keillii  noflri;  Liber  item  nofter  erat  penes  So- 
cietarem  Rcpiam,  &  cum  omnibus  fere  noftris  Mathe* 
maticis  communicatus,  afque  a  mcnfe  Aprilis  Anni  17 14. 
quod  hie  monitu  ncccflarium  duxi,  ne  &  Solutioncm 
illam  fibi  vindicct  ^ernoullius;  cujus  Solutiones  5  dux 
cxrant  eodem  Anno  editne ;  quarum  pofterior  cum  no 
ftra,  quoad  principia,  tarn  mire  confentit,  ut  jurarcs 
ab  eodem  homine  cfle  utrafquc  inventas.  Materia  de 
IfoperimerrH  excogitata  primum  eft  a  Jacobo  Berno- 
ullio, ficut  j^m  innuimus.  rjus  extat  Solutio  cum  Ana- 
lyfj,  in  Ac4is  »  ipfienfibus  Anni  17 01.  Extat  Analy* 
fis  fratris  in  Commentary  Rcgiac  Scientiarum  Acade- 
mic Anni  1706.  Extat  &  iolutio  in  Libro  noftro. 
De  eidem  marcria  Commentarium  nuper  edidir  Ber- 
noullms  in  Adis  Lipficnfibus  Anni  1718.  pioximi  6. 


5  Mrera  in  A£>.  LJpf  M.Jui.  fn  Comm.  Reg.  Sc  Acajl.  M.Aag  alrer*. 

6  P.  16.  &  l\q.  H-s  ijiUur  alijlijuc  ob  racioncs,  aBuoi  aacrc  minime  vi- 
debor,  &c.  p  id. 
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Jftt,  ne  acflum  agere  vidcatur,  non  mets  folummodo, 
verum  ct iam  fracernis  folueionibus  malcvolus  derrahcrc 
aggreditur;  fratri  prolix  itacem  7,  mini  oblcuntaccro  0 
objicicns.  D«  no  vis  iiiis  incepcis  nihil  non  magnum  9 
polbcetur;  &  oft  cttjufdam  fr  'tncifti,  ab  uniformiitius  U- 
get  qvim  nemo  hucnfque  obfervavit,  petit/,  rem  cotnm 
pene  line  calculo,  nullo  laborc  abfoivec.  Scd  neicio 
quo  faco  fir,  ut  in  bac  materia  de  Ifopcrimetris,  Ber 
noullius  Deos  ornnes  femper  offendat  iracos.  Nam  pri- 
rno,  pnflina  ilia  Analyfi^  ejus  a  capice  ad  calcem  quafi 
imum  aliquod  vitium  maximum  conflituit :  Secundo, 
quod  tantum  jadxitac  frrincipium,  a  lege  uniformitatis, 
quam  nemo  bucufque  obfervavit  (  ftc  enim  ilrenuus  af- 
ftrmat )  peticum,  a  me  olira  obfervacum  eft:  Denique 
quam  hie  tanquam  novam  cxbibet  Analyfin,  cota  me- 
ra  frarerna  eft-  Analyfin  enim  conftituunc  Prarccpta,, 
juxca  qua?  deinde  inftituitur  calculus;  qui  non  Analy- 

■  — '       ■ »  . .    ■ . «    ■  —  »■»  i«     —  i  — — 

7  Nullos  hie  offender.  *Lt$tax  fcyulot,  quos  objicit  §p*r»[4  Frarrij  analy 
fi$  ^rqiie  diff:rencidrum  tertiarum  trie st  ac  fpiuast  quibus  undiqut  tbjep- 
tim  ioi  fenfir  viam,  in  noftra  metlioJo  nullis  percipcr.'  ■  -Nec  frar ris 
calculi  prolixiratem,  nec  Tayiori  obfcuriMtem  seque  inffaiim  ac  molefljrn 
fibi  metuendam  habear, />.  li>  jiurn  I'fater  per  opero(:]fimam  fuam  analy- 
fin elici-i',  p-  -V  ■  —iion  (a'nrum  ea,  qur  h  frarre  mco  quondam  p'opc. 
fita  nag*  *  ptmp+,  nec  tnhieri  c»n*tu  &  Ubtle  folira  fuere,  ego  cx  fola  lege 
Uniformity  is  foW:  citri  cslculnm  anilyticum,  Stc. 

8  VM"  N$t  pr4Cfd.  itfm  <f>t*  ex  p.  I  S-  js m  fmnt  dtfcr.;pl4. 

9  -  i-  ■  crus  confiJam,  publicum  ci  grati&w  ba>bitu**m9  quod  occifio  mi- 
hi  exn  v»k,  ta  ia  nunc  divu'gmdi,  q>::c  I'brtfc  cum  niulcis  aliis  i'q  fthejis 
nisii  !>?»p*fu6  manliflenr  1>  piica,  quimvis  nundit*  Getmctr.*  fines  non  pa- 
ru<*  prtluura,  p  i«.  quod  >i>i  cx  i^icurii  praerervifum  rcparabo  hie  mw- 
ftlv  ndi  qui  ti  <golaii  ficilirarr  expedit  prob'emat  >  non  fantuin  omnia 
quK  dc  lltipr  i  nerris  pnvojiitru  Frarer,   feu  &  innumera  alia  ilm  affinia, 

'pt  c  ju^dam  pri  ct^ii  ab  un  (or  ItJtis  Jpge,  fjusm  nemo  bucuique  cb' 
ftrvivi',  .->er  a  oh  F.gU'SB  in'peH  o  e,  ac  line  ullo  pene  ealculo  iqiu- 
ti  nes  p'O  cu  q  ii'iriv  f,i'»nre  ve'ur  le  oiT-tentes  Aarim  eliciam  ,  &c.  uc 
i<i  Hot-  7-  *'\  -i  n  j.^.ro  minime  vjj.eb  ir.  (1  in  hoc  argnmenro  per  fe  difficili 
viam  iMinft  zt\  V  rarione  .  brcv<-**9  pf,in*mt  chrara,  &  f,icil:m,  qua  qui^ 
qua  me  U  "  n  q".-  que  i.ige  < io  prxJitus  ad  verirates  i'las  abftrufiorcs  (  non 
fije  >li  >ru  n,  J-  J  )  jrojiuis  ocuiii  i\)c£tandis  peivenire  poffi^,  ita  nempe, 
uc,         ut  m  Hit.  7. 
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fis  eft,  fed  inftrumentum  Analyfeos.  Prxceptis  femcl 
pofitis,  qui  vis  facile  calculum  inftitui^  more  quifquc 
fuo,  hie  prolixius,  ille  magis  concinne,  prouc  unicui 
que  faveric  Minerva.  Negandum  non  eft,  Bcrooul- 
lium  calculum  candem  concinnaft'e,  &  reddidiffe  elegan- 
tiorerr.  5  fed  tamen  in  Analyfi  fraterna  fecit,  non  iiia: 
Nec  dubicandum  qutn  frater,  adhuc  fi  vixiflct,  rem  red- 
didiflet  non  minus  illuftrcm  Analyfin  diximus  in  prx- 
ceptis  contineri  ;  prxcepra  verd  (unc  omnia  fraterna. 
Nam  quod  curvx  quxfitx  arculum  minimum,  tanquam 
cx  tribus  lineolis  elcmentaribus  compofitum  contempla- 
tur,  vel  ipfo  fatenrc  10  a  fratre  eft  s  quod  cx  data  Ion- 
gitudinc  arculi  iftius  minimi  quxrit  racionem  diffcren- 
tiarum  Ordinatarum  in  Lemmatis  fuis,  a  fratre  eft: 
quod  rationem  eandem  denuo  quxrit,  faciendo  ut  fit 
areola  nafcens,  ex  Funtfionibus  (  ut  vocat )  compofi- 
ta,  vel  maxima  vel  minima  a  tratre  eft:  quod  deni- 
que  ex  duplici  iila  expreflione  ejufdem  iftius  rationis 
xquationem  coliigit  qua  curvx  quxfitx  natura  defioia* 
tur,  a  fratre  eft.  Sed  hxc  Solutionem  conflituunt.  Er- 
go Solurio  mera  fraterna  eft.  Dixi  me  olim  ufum  cue 
Principio  illo,  quod  tanta  cum  oftentatione  fibi  arro- 
gat  Bernoullius :  Ex  eadem  una  pagina,  en  duo  exem- 


"  m 


pla.    In  pagina  113.  Libri  mei  hxc  funt  Sed 

"  eft  —  novus  valor  ipfius  ^,  unde  eft  ^-  quantitas 
"  data      Luce  clarius  eft  me  hoc  loci  cx  obfervaca 


10  Uttr  pro  hoc,  ut  ipfe  fecit  in  fua  Analyfi,  conn 
minimi,  &c.  p.  18. 
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uniformitate  inter  formulas,  ^,  conclufifie  quod 
fit     quantitas  data.  Idem  feci  in  fequcntibus.   c<  Tone 


w«       ,  mnn  mvn 


hoc  cft  - ~~rr»  &c      ubi  uc  unifor- 

*  *  % 


micas  apparerct  inter  formulas  ~,  -jjr,  arquattoncm 


trans  forma  vi.  Videtis,  credo,  quam  feliciter  penetra- 
verim  ad  profundi  or  a  Bernoulli.    An  hxc  obfeura  dicec  ? 

Ad  primam  jam  partem  promifli  pervenio,  uc  o- 
ftendam  priftinam  illam  Analyfin  Bernoulli!  efle  omni- 
no  corruptiffimarru  Primo  per  fubftkutionem  fatis  ri* 
diculam,  ex  profuntfforibus  fu/s  nefcio  quibus  pecitam, 
arquationem  FO\£  RO=<pa>  x  Ap«  transformat  in  hanc 
FO  X  F=z(poD  x  A7rf ;  quod  in  cafu  particular!  ( nent- 
pe  quando  fundHones  func  uc  quadrata  ordinatarum  ) 
hue  redic,  ut  fint  fimul  FO  xRO—<p»Xf*)  &  FO  x 
F—  q>»  x  T<p  V  unde  confit  P  F  :  /?  0  .-:  T<p  :  p<u  Sed 
hoc  impoffibile  eft,  quoniam  eft  vel  P  F-z  RO-ipu* 
-3T<p,  vel  PF<rROzrpcoir<jr<p;  quorum  neutrum  cum 
analogia  expofita  conciliari  poteft.  Nam  fi  P  F~aRO 
-Dp»-3wf ,  per  Analogiam  eciam  eric  w<p"3/>«  (  propcer 
PF-zRU)  contra hypotheftn vel  ft  P FrROcpucrvip, 
per  Analogiam  etiam  eric  TfFpa>>  contra  hypothefin 
Sccundo  parum  feiencer  fingit  curvaturam  in  ^efle  ad. 
curvaturam  in  9  ficut  eft  f  0  ad  FO  ;  cum  nihil  in  hac 
toca  Analyfi  fit  quod  privilegium  illud  vindicet  pundo 
0  potius,  quam  alio  cuilibet  pun&o  &>  in  arculo  mini- 
mo  FO»y  ubivis  fumpto.  Nec  .fane  Curvedo  cam  ri- 
dicule; 


(  5><*  ) 

dicule  vult  aeftimari.     Tertio  nimis  imperite  facie 

tnn—ddx^  nl=ddi,  &  W— — \    cum  fine  mn~Mx% 

nl=z\-ddy,  &  ml=^~*    Deniquc  quod  omnium  pcf- 

fimum  eft,  vitiofiflimis  hifee  principiis  perfe&i/Timam 
alligavit  conclufioncm.  In  problemate  prtmo  dico; 
nam  in  fecundo  eft  talium  parentum  magis  digna  pro- 
les. Errores  6crnoullii  veteres  &  exolctos  mc  expo 
fuiflc  putatis.  Non  ita  eft;  ipfe  enim  h  e  habet 
"  Omnia  dudum  fpefrta  accurate  rurfus  exewiendt  ad  ft- 
l<  vert  exam'jms  trutinam  revccjvt  11  Notandum  au- 
"  tern  Solutioncm  primi  problematis  in  Ichedialmace 
"  meo  Commcmariis  Acad,  p.  i  ;5  inferto.  rtclifftntfa 
tf  habere  "  lz.  Errorcs  ergo  luos  jam  denuo  adopca- 
vit-  Undc  fortafic  nunc  qu;>  ret  aliquis,  Quo  jure  hie 
primas  ftbi  in  fublimiori  ilia  Analyfi  ram  obftinataam- 
bitione  arrogct  ?  Ur  nemo  fir  qui  in  ilia  aliquid  profe- 
ccric,  quin  continuo  accufctur  ad  profundiora  B^rnwliu 
fenetrsffc  11  :  Undc  contlec  vcrum  cfle,  quod  quidam 
pupcr  affirmavir.  rcguias  cxtantcs  in  libro  de  Aoaiyfi 
infinite  parvarun  a  tternoulho  cmtfnafle  14 ?  Quod  lau* 
des  Excellentillimi  Marchi  nis  Hoipitalii  fint  fuo  Prac* 
ceptori  tribuendrr  >  An  hie  fit  idoncus  qui  alios  do 
cucric  regulas  dipt eat iandi  d;ffer>mias  j»  Cum  muhis 
aiiis,  qua;  figillacim  ci  umcrarc  non  eft  opus.  Scd  iflis 
refpondcat  qui  volet :  nos  in  hi  fee  diucius  non  moramur. 


II  Pjj»  i  6.  14  Pig  17.  13  Pig.  3  8.  nidi  ttiam  Ef.  pro  Em. 
Math.  &  firift*  ipfus  BtrhttlUi  f*fl*r. 

14  Couccdit  Dn.  Maichionem  dr  I'Hopital  calcu!um  ilium  intelloflfr, 
»*ec  rgnotar,  ilhiftiiffirmi.11  hui  c  vimm  eundem  a  (V.  Betrouljio  di<Kcitf<-' 
vtque  minime  ipfnm  fugit,  rr^ulas  in  ei&o  Jibto  [  de  An  fly  ft  mfiwtepmrv* 
rum]  extantes  a  CI- Dernoullin  pTorrinatrc  /fti.Upl  Au  1718-  \ 

15  Dum  in'erea  conjici  pottft,  il'utn  dim  Dn  N'ewro- o  ab  initio  in 
ifto  etrore  baelifle,  dnntc  tandem  licerari  fividcnr  cfu  c*Utiii  di§rtrt%ti*iht& 
rtgulas  dificrtntittidi  Jffcnnt,*:  d  Qtl.  BtrnmlUt  ttkEi  «/♦»».  ib. 
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Res  ipTas  expofui,  perorarione  non  utor ;  harum  e* 
nim  tardeu    Nec  fi  (juidquim  regeflcrit  Bernoullius, 
ulterius  relpondere  necefie  habebo.    A  contumeliis  nos 
icmel  vindicare  &  jus  &  ratio  poftular ;  Ulcerius  non 
expedit. 


III.  An  Account  of  the  Imprefpon  of  the  almoft  En- 
tire Sceleton  of  a  large  Animal  in  a  "Very  hard 
Stone,  lately  prefented  the  Royal  Society,  from 
Nottinghamshire.   By  Vr.  William  Stukely, 

;    M.  3>.  andR.  S.  Soc. 

•J^JTAVING  an  Account  from  my  Friend,  Robert 
I  I  Darvrin,  Elq;  of  Lincoln's- Inn,  a  Perfon  of 
-JL*  Curiofity,  of  an  human  Scdtton  ( as  it  was 
then  thought  )  imprefs'd  in  Stone  found  lately  at  the 
Rev.  Mr.  John  SoutHs,  Re<3or  of  Elflon  near  Newark, 
Nottingham/hire,  I  was  defirous  of  a  Defoi prion  of  ir, 
for  the  Entertainment  of  the  Royal  Soc  iety,  and 
have  at  length  procured  the  Stone  it  felf  for  their  Re- 
*pofirory,  where  fuch  remarkable  Appearances  are  bell 
prefervd,  and  defervedly  valued,  It  cannot  but  be  mat- 
ter of  Regret,  that  fo  confiderabLe  a  Rarity,  the  like 
whereof  has  not  been  obferv'd  before  in  this  Illand  (to 
my  knowledge  )  (hould  be  mairnd  and  imperfect,  yet 
wc  may  content  our  (elves  if  enough  be  dill  vifible  to 
favour  a  Conjecture  of  what  it  has  been.  The  Scone 
it  felf  is  a  blue  Clay  Stone,  rhe  fame  as  (  and  w\* 
doubtedly  came  from  )  the  neighbouring  Quarries  of 
FuU(ck%  or  thereabouts,  upon  the  VVeftcrn  Cliff  of  the 
long  Tra#  of  Hills  extending  quite  through  the  ad- 
jacent County  of  Lincoln.     It  lay,  time  out  of  mind, 

Kkkkkkk  at 
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at  tbe  fide  of  a  Wdi  near  the  afbrefaid  Mr. 

Parfonagc-Houfe,  where  it  had  {erv'd  for  a  Landing 
place  to  thofe  that  drew  Water ;  bit  upon  removal, 
the  Under  fide  exhibited  this  uoufual  Form,  and  was 
accordingly  taken  notice  of  by  that  worthy  Gentlemao, 
and  laid  up  in  his  Garden  for  Curiofity-fake  Where 
the  remaining  part  of  the  Stone,  which  contain  d  the 
Upper- part  and  Continuation  of  the  Sceltto*,  or  that 
which  was  the  other  fide,  and  tally 'd  with  it,  maybe, 
is  now  utterly  unknown :  but  upon  view*  I  am  pet- 
fuaded,  it  cannot  be  reckon'd  Honiara  but  feems  to 
be  a  Crocodile  or  Ptrpoift.  There  arc  Sixteen  Fertt* 
brx  of  the  Back  and  Loyns  very  plain  and  <Julind, 
with  their  Proceflcs  and  intermediate  Cartilages,  Nine 
whole  or  partial  Ribs  of  the  Left-fide,  the  Us  Sacrum, 
lUum  in  fitu,  and  two  Thigh-Bone*  dtiplacd  a  little, 
the  Beginnings  of  the  Tibia  and  FibuU  of  the  Right- 
Leg  ;  on  one  Corner  there  feem  to  be  the  VtftigU  fk 
a  Foot  witlj  four  of  the  five  Toes,  and  a  little  way 
off  an  entire  Toe,  now  left  perfect  in  the  Stone;  there 
arc  no  lefs  than  Eleven  Joints  of  the  Tail,  and  die 
Cartilages  bwwecn  them  of  a -White  Colour  diftin* 
gqifhable  from  the  reft  We  fhould  impofe  upon  our 
Senfes,  to  quertion,  whether  thefe  be  the  real  Reliques 
of  an  Animal;  for  the  very  Bones  themfelves  are  now 
to  be  feen  as  plainly,  as  if  prelerv'd  in  an  E^jftim 
Mummy  ;  a  ..very  little  while  ago,  the  Society  had  * 
Draught  of  a  Crocodile,  tho'  a  fmall  one,  found  af- 
ter the  like  manner  inclosd  in  Stone,  from  a  Quarry 
in  the  Mountains  of  upper  Germany,  i  fuppofe  the  fame 
Reafbn  accounts  for  both  and  all  the  reft  of  thefe 
kind  of  Fotfils  s  and  I  pleafe  my  felf  in  an  -ocular  £• 
vidence,  and  fb  great  a  Confirmation  of  what  I  'had 
the  Honour  to  prefent  to  the  Rejal  Society,  in  a  late 
DifcQutfc,  where  I  hinted  at  a  Solution  of  feme  ob- 
vious 
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"nfaras  and  remarkable  Phznomena,  in  the  external  Face 
of  the  Globe,  confequent  to  its  Formation,  as  fee  forth 
in  the  Mtftk  Account;  and  of  ibme  Changes  it  fuf- 
fcr'd  at  die  universal  Cattciffm,  and  Proofs  of  that 
great  Catafircpbe  of  the  animal  and  vegetable  World  in 
Plants,  Shells,  and  Parts  of  living  Creatures  found  in 
Rocks  and  Quarries. 

Its  remarkable,  that  all  die  Stone  Pits  about  the 
Country  whence  this  came,  abound  with  prodigious 
Quantities  of  Shells,  and  rhe  like,  and  the  greater!: 
ifiart  ©f  the  Subftance  of  the  Stone  is  a  Comport don 
of  them.  There  are  many  Accounts  of  them  in  the 
Trdttfa&itnt,  and  this  Stone  has  many  Shell?  of  dif- 
ferent kinds  in  it.  Sfr  Hatis  Sloan  has  a  Hih-Scelcton, 
amongft  his  immenfe  Treafare  of  Curiofities,  found 
near  this  Place,  given  by  the  Duke  of  RuihnL  If 
we  look  upon  a  Map  of  the  Country,  and  obferve 
the  Uncoinjhire  Alfrs  which  1  fpoke  of  before,  how 
they  run  50  Miles  North  and  South,  and  on  the  Well 
fide  are  deep  and  rocky,  we  may  fee  rhe  Rcalbn  why 
thefe  C&iarrics  mould  be  fo  (Vuft  with  them;  for  it 
is  jaft  to  conceive,  that  upon  retiring  of  the  Waters 
of  the  Deluge  from  the  Superficies  of  this  Country, 
4mo  the  Eaftern  Seas,  thefe  heavy  Boclies  met  a  full 
-flop,  and  were  intercepted  by  this  Cliff,  which  lias  re- 
tain'd  iuch  vaft  Quantities  of  them  ever  fince:  whilft 
thofe  which  fell  upon  common  Mold  are  moftly  rotten, 
-and  now  loft. 

Sir  /faac  Newton*  Doctrine  of  the  Attraction  of  die 
Particles  of  Matter,  according  to  the  Quantity  of  its 
Solidity,  Proximity,  and  Surface,  efpccially  that  it  is  in- 
finitely greater  in  the  pomt  of  Contact,  upon  which 
depends  its  Cohefion  and  all  the  Varieties  of  Phyfrc&l 
Aa»n,  wi41  eafily  dircd*  us  to  a  Notion  of  Pctrife- 
€tiw    We  learn  how  a  proper  Degree  of -Hew  or  Co'd, 
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Moiftufc,  Motion,  Reft  and  Time,  promote  this  Frir 
ciplc,  from  the  common  Experiments  of  Chryftalliza- 
tion  and  Freezing  even  before  the  Fire,  and  in  many 
Chymical  Mixtures.    Whence  we  cannot  be  ignorant 
of  Stone  growing  in  the  Qiiarrics  gradually,  not  by 
any  fancied  Vegetation,  tho  there  is  fomething  like  it 
in  Corals,  but  generally  by  Apportion  of  Farts  to 
Parts,  as  is  notorious  in  the  fluors  of  fubterraneous 
Grotts  and  Caverns.     So  that  we  have  no  reafon  to 
doubt  but  what  was  Clay,  Sand,  or  Earth  ;ooo  Years 
ago,  may  now  be  Sronc  or  Marble,  according  to  the 
Proportion  of  Concurrence  of  luch  mentioned  Caufes. 
This  will  pcrfuadc  us  that  the  now  barren  and  rocky 
Plains  of  the  Countries  of  Syria,  India,  and  Arabh% 
are  owing  to  Natural  Caufcs,  as  well  as  an  immediate 
Curfe  of  God  for  the  Di (obedience  of  ifs  ancient  -flop 
feflbrs  his  peculiar  People,  becaufe  the  fame  is  obfer- 
vable  of  the  famous  Countries  of  Greece  and  Africa, 
warm  Regions  fo  renowned  for  Fetjpliry  in  antient  Au- 
thors.   Wherefore  there  may  be  fome  likely  hood  in 
the  Opinion  of  thofc  who  think  that  in  many  Ages  the 
whole  Face  of  the  Globe  may  become  one  great  Rock. 
Dr.  Plott,  in  his  Natural  Hiftory  of  Oxfordjhire,  gives 
an  Account  of  a  Tumults,  now  a  perfect  Mount  of  Suae: 
and  upon  St.  Vincent's  Rock  near  Brifiol  are  Fortifica- 
tions now  become  folid  Cliff    I  remember,  about  fix 
Years  ago,  Mr.  Ralph  Widdrington,  Brother  to  the  Earl 
of  that  Name,- fliew'd  me  many  human  Bones  taken 
'from  whole  Sceletons,  with  Brittifh  Beads,  Chains,  I- 
ron  Rings,  Brafs  Bitts  of  Bridles,  and  the  Jike,  which 
were  dug  up  in  a  Quarry,  ne3r  the  Scat  of  the  Fami- 
ly, at  Blanknej,  Lincolnshire;  which  very  probably  was 
plain  tyold   when  thefe  old  Corpfcs  of  the  Brims 
were  intcrr'd;  and  fince  then  I  faw  many  human  Bones 
and  Armour,  with  Roman  Coins,  FibuUA  &c«  found  » 

a  Stooc^ 
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a  Stone  pit  in  the  Park  at  Hunfljinicn,  Norfolk ;  belong 
ing  to  Sir  Nicolas  LEflrange,  in  whole  Cuftody  they 
now  arc,  which  were  conjc&tircd  to  have  been  buried 
in  Earth  after  a  Battle-  t-rom  whence  wc  may  judge 
it  a  vulgar  Miftake,  when  in  the  Ruins  of  old  Caftlcs 
and  Walls,  we  admire  the  Tenacity  of  the  Mortar,  and 
arc  apt  to  praifc  our  Anceftors,  for  an  Art  which  we 
fuppole  now  loft;  when  doubrlefs  the  Strength  of  the 
Cement  is  owing  to  the  Length  of  Time  :  and  in  future 
Ages  our  Modern  Buildings  may  obtain  the  lame  Judg- 
ment. 

From  all  which  rnflances,  I  only  defirc  to  infer  the 
anticnt  Hate  of  thefe  Cliffs,  where  thisSceJcton  was,  and 
Shells  arc  daily  found,  intimately  mixt  in  thcSubftancp 
of  the  Stone,  to  have  been  formerly  of  a  foftcr  Con- 
fidence, capable  of  admitting  them  into  its  Bowels,  and 
to  have  immur'd  them  as  part  of  it  fclf;  and  that  Earth 
which  is  now  manageable  by  the  Plough,  may  pofTibly 
in  time  afiiimc  die  fame  Dcnfity,  at  leaft  very  little 
below  the  Surface ;  for  in  this  very  CinT  the  upper 
Strata  arc  yet  Ciay,  growing  harder  as  deeper.  What 
Creature  this  has  been,  for  want  of  a  Natural  Hiftory 
of  Sceletons,  well  worthy  the  Endeavours  of  this  So- 
ciety, we  cannot  pofitivcly  determine;  but  generally 
find  the  like  to  be  amphibious  pr  marine  Animals.. 
Why  fuch  rather  than  many  others,  fliould  chance  to 
be  thus  cntomb'd,  may  be  thought,  becaufe  they  were 
able  much  longer  than  Terreftrial  Animals  to  live  in 
that  World  of  Waters,  even  till  they  began  to  abate 
and  fall  away  into  their  deftin'd  Receptacles;  (b  that 
while  the  Bodies  of  the  reft  foon  pcrifhing,  were  cor- 
rupted, and  their  Bones  feparated  and  difpers'd  much 
earlier;  this  Sceleton,  with  others  of  its  like,  fell  entire 
into  the  Fiflures  of  this  Bed  of  Clay,  which  has  fi ncp 
turn  d  into  Stone,  and  made  this  -noble  Monument  and 
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pregnant  Token  of  that  general  fnuttdarion,  durable 

as  the  vain  glorious  Egyptian  Monarchs  Fyramids  at 
Memphis ;  to  be  perpetuated  in  the  lading  Records  of 
this  Society.    Sec  the  Figure  cf-  this  Imfreffton,  in  TabJ. 


\  IV.  A  curious  Vefcription  of  the. Strata  ohferVd 
in  the  Coal-Mines  of  Mendip  in  Somerfet- 
fliire  y  being  a  Letter  of  Joha  Strachey  Efq-t  to 
Dr.  Robert  Welfted,  M.T>.  and  R.  S.Soc.  ad 
by  him  communicated  to  the  Society. 

I Now  fend  you  the  Obfcrvations  which  T  feme* 
time  fince  promifed  you,  relating  to  the  different 
Strait  of  Earths  and  Minerals  found  principally  in 
the  Coal-Mines  in  my  Neighbourhood.  For  the  bet- 
ter Illuftration  whereof,  1  have  inclofcd  a  Draught, 
which  you  muft  fuppofe  the  Section  of  a  Coal  Coun» 
try,  and  to  take  in  about  Four  Mile  from  the  North* 
Weft  to  SoutlvEaft,  and  may  be  applied  to  the  Vcin$ 
of  Coal  as  they  lye  at  Fari^donGottrnj,  and  likewife 
at  Bifhop- Sutton,  which  laft  Place  is  near  Stcwy*  but  ia 
the  Parifli  of  Chew  Magna  in  this  County  of  Semerfct. 
For  Difcovery  of  Coal,  they  firft  fcarch  for  the  Crof, 
which  is  really  Coal,  tho'  very  friable  and  weak,  and 
fometimes  appears  to  the  Day,  as  they  term  it ;  or 
elle  for  the  Cliff,  which  is  dark  or  blackifli  Rock,  and 
always  keeps  its  regular  Courie  as  the  Coal  does,  ly- 
ing obliquely  over  it.  For  all  Coal  lies  ihetving  like 
the  Tyie  of  a  Houfe,  not  perpendicular  nor  horizontal, 
unlefs  it  be  broken  by  a  Ridge;  which  is  a  parting  of 
Clay,  Stone,  or  Rubble ;  as  if  the  Veins  by  fome  vio* 
Jent  Shock  were  disjointed  aad  broken,  lb. as  to  Jet 
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i»  Bubble,  tJy.  tewecn  them.  The  Obliquity  or 
/Vrr£,  as  they  term  k,  in  all  the  Works  hereabout,  is 
about  Inches  in  a  Fathom;  and  when  it  rifech  to 
the  Land  is  called  the  Crop,  but  in  the  North  Baffcthg* 
!n  the  Works  near  St  wry,  and  likewife  at  Faringdon  it 
rileth  to  the  North  Weft,  and  pitcheth  to  the  South 
Eaft ;  but  the  farther  they  work  to  the  South  Weft, 
the  Pitch  enclines  to  the  South  ;  and  e  contra,  when 
they  work  towards  the  North  Eaft.  So  likewife  they 
©bferve.  as  they  work  to  the  South  Weft,  when  they 
meet  with  a  Rid?  it  caufeth  the  Coal  to  trap  up,  rhar 
is,  being  cut  oft  by  the  Ridg,  they  find  it  over  their 
heads,  when  they  are  thro'  the  Ridg:  but  on  the  con- 
trary, when  they  work  thro*  a  ridg  to  the  North  Eaftt 
they  (ay  it  trap  down,  that  is,  they  find  k  under  their 
feet. 

Coal  is  generally  dug  in  Valleys  or  low  Grounds* 
The  Surface  in  thefe  parts  is  moftly  a  red  Soyl,  which 
under  the  firft  or  fecond  Spirt  degenerates  into  Malm 
or  Loom,  and  often  yields  a  Rock  of  Reddifli  Fireftonc, 
till  you  come  to  four,  five,  and  many  times  to  twelve 
or  fourteen  Fathom  depth,  when  by  degrees  it  changeth 
to  a  Gray,  then  to  a  Dark  or  BJackifh  Rock,  which 
they  call  the  Coal  Clivet.  Thefe  always  lye  ihclviog 
and  regular  as  the  Coal  doth  But  in  thefe  parts  they 
never  meet  with  Firrftone  over  the  Coal,  as  at  Newa/tle 
and  in  Stdjfordfbire.  Thefe  Clivts  vary  much  in  Hard- 
nefs,  in  fome  places  being  little  harder  than  Mdm  ot 
Loom,  in  others  fo  hard  as  that  they  are  forced  to  fplit 
them  with  Gunpowder:  So  likeuile  in  Colourv-the 
top  inclining  to  red  or  grey,  but  the  nearer  to  Coal 
the  blacker  they  grow ;  and  wherefoever  they  meet 
with  them  they  are  furc  to  find  Coal  under  thcrru 
But  to  their  difappointment  'tis  not  always  worth  the 
the  digging.   The  firft  or  upper moft  Vein  at  Sutton 
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is  called  ihc  Stinking  Van.  It  is  hard  Coal  fit  for  Me- 
chanick  ufes,  but  of  a  lulphurous  SmelL  About  five 
fathom  and  half,  fcidom  more  than  feven  Fathom  un- 
der this,  lyes  another  Vein,  which  from  certain  Lumpi 
of  Stone  mixt  with  it  like  a  Caput  mortunm  not  Infla- 
rnablc,  called  Cats-head ',  they  ca  1  the  Cathead  Vein. 
About  the  fame  Depth  under  this  again  lyes  the  Three 
Coal  Vein,  (b  called  bccaule  it's  divided  into  three  dif- 
ferent Coals;  between  the  fir-ft  and  feeond  Coal  is  a 
Stone  of  a  foot,  in  (omc  places  two  feet  thick ;  but  the 
jii  id  die  and  third  Coal  feem  placed  loofe  on  each  other, 
without  any  (eparation  of  a  different  Matter.  Thcfe 
three  Veins  before- mentioned  arc  (ometimes  workd  in 
the  fame  Pit :  Buc  the  next  Vein  which  I  am  going  to 
mention  is  generally  wrought  in  a  (eparate  Pit ;  for  tho' 
ic  lyes  the  like  depth  under  the  other,  the  Cliff  between 
them  is  hard  and  fubjed  to  Water;  wherefore  I  have 
reprcfented  a  Pit  funk  thro'  the  three  Upper  Veins  at 
A*  and  another  funk  upon  the  three  Cod  Veins  only  atB. 
and  fo  if  they  fink  on  any  of  the  lower  Veins  they  go 
more  to  the  North  Weft.    See  Fig.  Td.  I!. 

Next  under  the  three  Coal  Veins  is  the  Peaw  Vein,  fo 
denominated  becaufe  the  Coal  is  figured  with  Eyes  rc- 
fembling  a  Peacock's  JTayl.  gilt  with  Gold,  which  Bird 
in  this  Country  Dialed  is  called  a  Peavr.  The  Cliff 
alio  over  this  Vein  is  variegated  with  Ceckle^jhelU  and 
Fern  Brarchts,  and  this  is  always  an  Indication  of  this 
Vein,  which,  as  I  before  hinted ,  is  always  fcarched 
for  about  15  Fathom  to  the  North  Weft  of  the  former. 

Under  this  again  between  five  and  fix  Fathom  lies 
ihe  Smith's  Coal  Vein,  about  a  yard  thick ;  And  near 
xhc  fame  depth  under  that  again  the  Shelly  Vein.'  And 
under  that  a  Vein  of  10  Inches  thick,  which  being 
.Jittle  valued,  has  not  been  wrought  to  any  purpofe 

Some  (ay  there  is  alfo  another  under  the  laft,  but 
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chat  has  not  been  proved  within  Man's  Memory.  At 
Faringdon  they  have  the  feme  Veins,  which,  as  I  am 
informed,  agree  in  all  Parts  with  thofe  of  Bi(hop-Sutton 
beforc-raention'd:  But  as  Faringdon  lies  four  Miles 
South-Eaft  from  Bi)hp*S»  ton,  fo,  in  the  regular  Courfe, 
they  would  lye  a  Mile  and  7  deeper  thai*  thofe  at  Sut- 
ton. But  as  in  fad  they  are  dug  near  the  fame  Depth, 
it  follows  there  muft  be  a  Trap,  or  feveral  Traps  down, 
which  in  all  muft  amount  to  that  Depth  between  the 
faid  Works, 

Between  Faringdon  and  High- Littleton  the  fame  Veins 
fecm  to  retain  their  regular  Courfe  ;  but  at  Littleton 
their  undermoft  and  deeped  Vein  is  the  belt  Coal, 
which  at  Faringdon  proves  fmall. 

On  the  other  hand,  in  the  Parifh  of  St  ant  on*  Drew, 
to  the  North-Eaft  of  the  Coal- Works  at  Sutton  afore* 
faid,  about  a  Mile  diftant,  and  in  the  true  Courfe 
with  thofe  at  Sutton,  the  fame  Veins  are  found  again* 
But  here  they  wind  a  little,  and  their  Courfe  or  Drift 
runs  almoft  North,  and  they  dip  to  the  Eaft  5  which 
Winding  is  attributed  to  Ridges,  which  the  Workmen 
have  met  with  on  both  Sides,  and  have  occafion'd  them 
to  di (continue  the  Work  that  way.  At  Stanton  they 
have  little  of  the  Red  Earth  or  Malm  on  the  Surface, 
but  come  immediately  to  an  Iron-Gritt  or  grey  Tilt* 
Stone,  which  is  a  Fore-runner  of  the  CoaUCl'tves\  in  all 
other  Matters  they  agree  with  the  Works  near  Stowyi 

In  the  fame  Parifh  o£  Stanton*  Drew,  a  little  to  the 
Eaft  ward,  they  have  another  Coal- work,  but  the  Veins 
are  in  all  refpe&s  different  from  the  former.  Their 
Drift  or  Courfe  is  to  the  Eleven  a-Clock  Sun,  as  they 
term  it,  they  Pitch  ro  the  Five  a  Clock  Morning,  and 
rife  to  land ;  confequently  to  the  Five  a-Clock  Everring- 
Sun*  They  have  feveral  Veins,  but  as  yet  only  three  are 
thought  worth  working.    The  uppermoft  about  three 
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Feet  thick  fmall  UmtCoal.  The  next  is  about  three 
Fathom  under  it,  about  two  Feet  and  an  half  thick, 
fit  for  culinary  Ufes:  the  undermolt  is  about  the  like 
Depth  under  the  former,  only  10  Inches  thick,  but 

**°At  Uutten;  about  two  Mile  from  thefe  latter,  in  the 
fame  Drift,  viz,  almoft  to  the  South  Eaft  and  by  South, 
thefe  laft  Veins  appear  again.  The  Surface  here  is  red, 
and  fo  continues  to  ten,  and  fometimes  to  fourteen 
Fathom,  and  in  other  rcfpeSs  agree  with  the  laft-mea- 
tion'd  Works  at  Stanton- Dr  err. 

At  Burnet,  guten-Qharhon,  and  Bri(l>ton,  they  have 
Four  Veins  which  Pitch  to  the  North  nearly,  and 
confequently  the  Drift  lies  almoft  Eaft  and  Weft.  The 
Surface  is  red  land  generally  to  the  Depth  of  four  or 
five  Fathom.    The  upper  mod  is  from  three  to  fix  Feet 
thick  at  Brifiton,  but  lefs  at  Charlton  and  Burnet.  The 
next,  call'd  Pot-fein,  is  fix  Fathom  under  the  former, 
eighteen  Inches  thick,  all  hard  Coal.    Thirdly  The 
Trench-Vein,  7  Fathom  under  the  other,  which  is  from 
two  Feet  and  half  to  three  Feet  thick,  all  fohd  Coal. 
Fourthly  Rock-Fein,  always  diftinguifcYd  by  a  Rock  of 
Paving-Stone,  call'd  Penant,  lying  over  it,  which  Rock 
is  fometime  twenty  Feet  thick,  or  more,  and  therefore 
this  Vein  is  never  wrought  in  the  fame  Pit  with  the 
former  Vein,  but  about  xoo  Yards  more  to  the  South, 
or  to  Land/  as  they  term  it.    It's  computed  feven  Fa- 
thom under  the  former. 

This  is  all  I  can  fay  in  relation  to  the  different  Veins 
of  Coal  and  Ea  th  in  the  Coal- works  in  thefe  Parts; 
wherein  all  agree  in  the  Oblique  Sicuation  of  the 
Veins ;  and  every  Vein  bath  its  Cl  f  or  Gives  lying 
over  it,  in  the  fame  oblique  manner.  All  of  them 
Pitch  or  Rife  about  Twenty  two  Indies  in  a  Fathom, 
and  almoft  all  have  the  fame  Struts  of  Earth,  fifelm. 

and 
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and  Rock  over  them,  but  differ  in  refpecl:  to  their 
Courfe  or  Drift,  as  al(b  in  Thicknefs,  GoodneG,  and 
Ufe. 

Now  as  Coal  is  here  generally  dug  in  Valleys,-ft> 
the  Hills,  which  interfere  between  the  feveral  Works 
before  mentioned,  teem  alio  to  obferve  a  regular  Courfe 
in  the  Strata  of  Stone  and  Earth  found  in  their  Bowels : 
For  in  thefe  Hills  ( I  mean  thofe  only  that  are  difpers'd 
between  the  Coal-Works  above  mentioned )  we  rind  on 
the  Summits  a  ftony  Arable  mixt  with  a  fpungy  yel- 
lowifti  Earth  and  Clay ;  under  which  are  Quarries  of 
Lyas,  in  feveral  Beds,  to  about  eight  or  ten  Feet  deep, 
and  fix  Feet  under  that  thro'  yellowifh  Loom,  you  have 
a  blue  Clay  enclinable  to  Marie,  which  is  about  a  Yard 
thick :  Under  this  is  another  Yard  of  whictih  Loom, 
and  then  a  deep  blue  Marie  foft,  fat,  and  foapy,  fix 
Feet  thick ;  only  at  about  two  Feet  thick,  it  is  parted 
by  a  Marcbafite  about  fix  Inches  thick.  But  as  this 
fwells  beyond  the  Bounds  of  a  Letter,  I  mud  defer  the 
farther  Defcription  of  thefe  and  (bme  Lea&Mines  to 
another  Opportunity  ;  only  'tis  to  be  noted,  that  thefe 
Beds  of  Stone  and  Marie,  different  from  Coal,  lie  all 
Horizontal. 

Tour  humble  Servant, 

John  Strachey. 
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V.  Some  Injlances  of  the  Very  great  and  /feed)  Vegt* 
tation  o/TURNIPS.  Communicated  by  the 
(2(eV.  Vr.  J.  Theoph,  Dcfiigulicts,  %S.  & 

AT  Sutton  Coldfidd  mWawickfhiM;  a  peaty  Ground 
near  a  Pool  (  of  which  it  was  formerly  a  part) 
was  (own  with  Turnif*Sted  on*  the-  %d  Day  of 
July  ijoi.  In  left  than  Three  Days  Time  the  Turnips 
were  (een  above  Ground.  At  Three  Weeks  end  the 
Roots  were  in  Bigncfs  equal  to  Walnuts.  Within  left 
than  Five  Weeks  after  the  Sowing,  the  Gardener  drew 
great  Quantities  of  Turnips  to  lell,  they  then  being 
as  big  as  large  Apples.  At  the  end  of  Six  Weeks,  vis** 
on  the  ixth  Day  of  Augnft*  a  large  Turnip  waspluckcd 
up  C  though  probably  not  fo  big  as  (everal  others  i 
growing  upon  the  fame  Ground  J  which,  together 
its  Top  and  long  defending  part  of  the  Root, 
ed  above  Two  Pounds  and  Fourteen  Ounces.  At 
fame  time  alfo  was  weighed  an  Ounce  of  the  lame  fort 
of  Turnip-Seed,  that  the  Gardener  had  fown  hisGrouod 
with;  and  afterwards  aThoufand  of  the  Grains  were 
counted  fingly  out  of  the  Ounce  fo  weighed ;  and  the 
reft  of  the  Ounce  was  divided  into  Heaps,  as  near  as 
could  be  gucfled,  equal  to  the  1000  Seeds  firft  fevered 
and  laid  together  :  And  it  was  found  that  the  whole 
Ounce  contain'd  above  14600  Angle  Grains ;  which 
Number  multiplied  by  46  (  viz.  the  Number  of  Oun- 
ces that  the  Turnip  weighed  )  produceth  67 1,600, fit. 
the  Number  of  fingle  Grains  of  Seed  required  to  equal 
the  Weight  of  the  Turnip.  From  whence  may  be  ga- 
thered, that  (  upon  fuppofition,  that  the  Increafe  of 
the.  Turnip  wab  all  along  uniform  a^nd  equal,  from  the 
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Time  it  was  (own  till  ic  was  pluck'd  up)  the  Grain 
of  Seed  which  it  fprung  from,  weighing  when  ir  was 
Q>wn  but  t4i~  of  an  Ounce  was  increafed  in  Weight  ac- 
cording to  the  following  Proportions,  viz, 


In  Six  Weeks  time  —  671,600 
Week    —  l^h9^3 

pay   15,990  i  Vimcs  its  own 

Every  ✓Hour  ■  ■  666  - [  Weight. 

an  Hour  J  ~~  11 


Some  time  after,  another  Ounce  of  the  fame  fort  of 
Seed  was  exadly  weighed,  and  the  Grains  were  found 
to  be  in  Number  14673. 

*  Another  Turnip  of  the  fame  Crop  was  plucked  up 
on  the  21  ft  Day  of  Offober;  and  being  put  into  a  Scale, 
was  found  to  weigh  above  Ten  Pounds  and  an  half  $ 
which  unufual  and  truly  wonderful  Bulk  it  acquired 
(  it  being  fuppofed,  as  above,  that  the  Growth  was 
all  along  alike )  by  incrcafing  the  Weight  of  the  Seed 
it  was  raifed  from,  1  $  times  in  every  Minute  of  an 
Hour  from  the  Sowing  to  the  Drawing  of  it. 

The  Gardener  negefted  to  thin  his  Turnips  in  due 
Time,  elfe  probably  their  Growth  had  been  more  con- 
fiderable. 

At  another  Time,  in  two  other  forts  of  Turnip- Seed, 
it  was  found  by  counting,  that  an  Ounce  of  one  fort 
contained  14701  Grains  s  and  an  Ounce  of  th  1  other 
fort  no  fewer  than  1490$"  Grains. 

Its  credibly  reported,  that  of  late  Years,  Turnips 
have  been  pretty  frequently  found  growing  in  feveral 
Counties  of  this  Kingdom,  that  have  weighed  above 
twice  as  much  ;  one  of  which  was  fecn  at  Birmingham 
about  the  Year  1710. 

Vf.  An 
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VI.  An  Account  of  fome  Experiments  tried  with 
MonJ.V  illettcs  Hunting  Concave,  in  June  1718. 
S>  the  (J^v.  Dr.  J.  Harris  and  Dr.  J.  T.  Defa- 
guliers,  fyg.  Soc.  SS. 

THIS  Miroir  is  a  Concave  47  Inches  wide,  and 
ground  to  a  Sphere  of  76  Inches  Radius  ;  fo 
that  its  Focus  is  about  38  Inches  diftant  from 
the  Vertex  of  the  Glafs.  The  Metal  of  which  it  is 
made  is  a  Mixture  of  Copper,  Tin  and  Tin-Glafc, 
whofc  Reflexion  has  fomething  of  a  yellow  Caft  The 
Concave-Surface  has  fcarce  any  Flaws,  and  thofe  very 
fmalU  but  the  Convex  fide,  which  isalfo  poliih'd,  ha^s 
fome  Holes  in  it. 

Having  held  feveral  Bodies  in  the  Focus  of  this  Mi- 
roir, we  obferv'd  what  happen'd  %o  them  whilft  expose! 
to  this  great  Heat ;  and  with  an  half  fccond  Pendulum 
took  notice  of  the  Time  in  which  any  material  Change 
happen'd  to  rhem* 

The  Experiments  were  as  follow,  and  made  from 
Nine  till  Twelve  in  the  Morning. 

Nl   1.  A  red  piece  of  a  Roman  Pater*,  which  began  to 
melt  in  3  Seconds,  was  ready  to  drop  in  too. 
x.  Another  black  Piece  melted  at  4,  and  was 
ready  to  drop  at  64  Seconds. 

3.  Chalk  taken  out  of  an  Echinus  Spatagus  fill'd 

with  Chalk  only,  fled  away  in  13  Seconds. 

4.  A  Fofliie-Shell  calcind  in  7  Seconds,  and  did 

no  more  in  64. 

5.  A  piece  of  Pomfeys  Pillar  at  Alexandria*  was 

vitrified  in  the  Black  ^art  in  50  Seconds, 
v  and  in  the  White  part  in  54.         6.  Cop- 
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6*.  Copper-Oar,  that  had  no  Metal  in  it  vifible, 
vitrified  in  8  Seconds. 

7.  Slag,  or  Cinder  of  the  ancient  Iron-work 

faid  to  have  been  wrought  by  the  Saxons, 
ready  to  run  in  29  Seconds  and  an  half. 
Here  the  Glafs  growing  hot%  burndrrith  much  lefs  Force, 

8.  Iron-Oar  fled  at  firft,  but  mciccd  in  24  Se- 

cond?. 

9.  Talk  began  to  calcine  ac  40  Seconds,  and 

held  in  the  Focus  64. 
ic.  Calculus  bumanus  in  a  Seconds  was  calcin'd, 
and  only  dropp'd  off  in  60. 

11.  An  anonymous  Fifli's  Tooth  melted  in  32 

Seconds  and  an  half. 

12.  The  Asbeflos  feem'd  condens'd  a  little  in 

28  Seconds;  but  it  was  now  fome  thing 
cloudy :  Monf.  Villette  (ays  that  the  GlaS 
ufually  calcines  ic. 

13.  A  Golden  Marchafite  broke  to  pieces*  and 

began  to  melt  in  about  30  Seconds. 

14.  A  Silver  Sixpence  melted  in  7  Seconds  and 

an  half. 

15.  A  King  Williams  Copper  Halfpeny  melted  in 

20  Second?,and  ran  with  an  Hole  in  it  in  3 1 . 

1 6.  A  King  George's  Halfpenny  melted  in  1 6  Se- 

conds; and  ran  in  34. 

17.  Tin  melted  in  3  Seconds. 
18  Cad  Iron  in  16  Seconds. 

19.  Slate  melted  in  3  Seconds,  had  an  Hole  in  6\ 

20.  Thin  Tile  melted  in  4  Seconds,  had  a  Hole 

and  was  vitrift'd  thro'  in  80. 
xi.  Bone  calcin'd  in  4  Seconds,  and  vitrifi'd  in  3  }. 
An  Emerald  was  melted  into  a  Subftance 
like  a  Turquois  Stone. 
'  -  A  Diamond  weighing  4  Grains  loft  \  of 

its  Weight.  VIL  An 
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VII.  Jn  Account  of  the  Extraordinary  METEOR 
Jem  all  o\er  England,  on  the  tyth  of  March 
1 7 if.    With  a  Denionfiration  of  the  uncommon 
Height  thereof,    fijf  Earn.  Halley,  LI.  D.  and 
Secretary  to  the  Royal  Society. 

THIS  wonderful  luminous  Meteor  which  was  feen 
in  the  Heavens  on  the  19th  of  March  h(\,  as 
it  was  matter  of  Surprize  and  Aftoniflwncnt  to 
the  Vulgar  Spe&ator,  fo  it  afforded  no  lefs  Subjed  of 
Enquiry  and  Entertainment  to  the  fpeculatire  and  cu- 
rious in  Phyfical  things :  Some  of  its  Phenomena  being 
exceeding  hard  to  account  for,  according  to  the  No- 
tions hitherto  received  by  our  Naturalifts  ;  fiich  are 
the  very  great  Height  thereof  above  the  Earth ;  the 
vaft  Quantity  of  the  Matter  thereof ;  the  extravagant 
Velocity  wherewith  it  moved ;  and  the  prodigious  Ex- 
plofions  thereof  heard  at  fo  great  a  Diflance,  whofc 
Sound,  attended  with  a  very  lenftbie  Tremour  of  the 
fubje&  Air,  was  certainly  propagated  through  a  Me- 
dium incredibly  rare  and  next,  to  a  Vsxmtm. 

In  Num*  341.  of  thefe  Tranfaffions,  I  have  collected 
what  1  could  And  of  fuch-like  Meteors,  and  fmec,  turn* 
ing  over  the  Ephemerides  of  jYefier,  I  accidentally  hit 
upon  another,  prior  to  all  thofe  there  defcribed,  and 
which  was  feen  all  over  Germany.  Of  this  the  Words 
of  Kefler  are.*  Die  f7  Nov.  16x3.  Meteor  urn  ignitm, 
Globus  ardens  ab  occafu  in  or  turn  voUns  toti  fajfim  Ger- 
manii  fust  coriffettus.  In  Auftria  etiam  ftAgorem  exdw 
dstum  affirmarunt  quaff  *fulmine\  qstodvamm  tamen  f*to: 
nihil  cnim  tale  ctnfirmm  de/crif  tunes  4*4  jextant.  Yet 

*  A  neither 
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neither  this,  nor  any  of  the  other  hitherto  defcribed, 
to  come  up  in  any  Circumftance  to  this  late  Ap- 
pearance; of  which  I  am  in  hopes  to  give  a  fatisfa- 
&ory  Account,  being  enabled  by  the  very  many  Re- 
lations thereof  communicated  to  the  ficj  il  Society,  from 
moft  parts  of  the  Kingdom;  tho'  it  was  not  my  good 
Fortune  to  fee  it  my  felf ;  and  tho*  very  few  of  our 
Countrymen  who  bed  know  the  Stars,  had  better  luck. 
Some  of  the  mod  pcrfed:  Defcriptions  wc  have  receiv'd 
are  the  following  .* 

Fhft%  Our  very  worthy  Vice-Prefident  Sir  Hans  Sloan, 
Baronet,  being  abroad  at  that  time,  happen'd  to  have 
his  Eyes  turned  towards  it,  in  its  very  firft  hruption  5 
and  the  next  Day  he  was  plcafed  to  give  me  in  Writing 
what  he  had  with  great  Exa&nefs  noted  about  it,  in 
the  Terms  following :  "  On  Tbnrf/fay,  March  19.  17,^. 
**  patting  along  Eaftward  by  the  N.  E.  Corner  of  Sou- 
*'  tbamfton-Jlreet  in  Bloomsbury-Square,  London,  at  about 
"  a  Quarter  after  Eight  at  Nignr,  I  was  furpriz'd  to 
**  fee  a  fudden  great  Light,  much  beyond  that  of  the 
**  Moon,  which  (hone  then  very  bright.    1  turn'd  to 
"  the  vVcflward  where  the  Light  was ;  which  I  apprc- 
**  hended  at  firft  to  be  artificial  Fire- works  or  Rockets. 
"  The  firft  place  I  obferv'd  it  in,  was  about  the  Plei- 
"  *des  Northerly,  whence  it  moved  after  the  manner, 
"  but  more  flowly  than  a  falling  Star,  in  a  feeming 
direct  Line,  detcending  a  little  beyond,  and  withal 
"  below,  the  Stars  in  Orion  %  Belt  then  in  the  S.  W. 
"  The  long  Stream  appeared  to  me  to  be  branched  about 
"  the  middle,  and  the  Meteor  in  its  way  turn'd  Pear- 
*'  fafliion'd  or  tapering  upwards.    At  the  lower  end  ic 
**  came  at  laft  to  be  bigger  and  Spherical,  tho'  it  was 
**  not  fo  big  as  the  Full  Moon.    The  Colour  of  it  was 
4t  whitifh,  with  an  eye  of  Blue,  of  a  moft  vivid  daz- 
"  ling  Luftre,  which  feem'd  in  Brightnefs  Yery  nearly 
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"  to  referable,  if  not  furpafs  that  of  the  Body  of  the 
"  Sun  in  a  clear  Day,  beheld  by  tbenakedEyc  This 
"  ferightnefs  obliged  me  to  turn  my  TEyes  (  which  lhii 
u.  their  Pupils  adapted  to  the  Light  of  the  MoOn  )  from 
"  it  feyeral  times,  as  well  when  it  was  a  Stream,  as 
"  when  it  was  Pear-faftiion'd  and  a  Globe;  tho'  I  had 
u  a  great  Curiofity  to  oblerve  it  with  Attention.  It 
,c  feemd  to  move  in  about  half  a  Minute  or  lefs,  about 
"  the  Length  of  zo°t  and  to  go  out,  as  \  guefs'd,  about 
*'  as  much  above  the  Horizon..  There  was  left  behind 
V  it,  where  it  had  pafs'd,  a  Track  of  a  cloudy  or  faint 

rcddifli  Yellow  Colour,  fuch  as  red-hot  iron  or  glow- 
11  ing  Coals  have,  which  remained  more  than  a  Minute, 
"Xeem'd  to  fparkle,  and  kept  its  place  without  falling. 
"This  Track  was  interrupted,  or 'had  a  Chafm  towards 

its  upper  end,  at  about  two  Thirds  of  its  Length.  I, 
"  did  not  hear  any  Noifc  it  made,  but  the  place  where 
"  the  Globe  of  Light  had  been,  remain'd  after  it  was 
"  cxtiotf,  of  the  fame  reddifli  Yellow  Colour  with  the 
"  Stream  for  fome  time,  and  at  firft  fome  Sparks  ftera'd 
"  to.iflue  from  it,  (uch  as  come  from  red-hot  hon  bca- 
"  ten  on  an  Anvil.  The  Sutpjizc,  Brightneft  of  'the 
41  Light,  and  Noife  of  the  People  upon  the  Variations 
"  of  the  Appearance,  calling  to  one  another  to  obfcrVc 
1  what  they  never  had  obferv'd  in  their  Days,  atod 
H  thought;  to  be  prodigious,  hinder*d  me  from  raking 

notice  or  remembring  any  thing  farther  about  ir. 
It  wrcrc  to  be  wifht  that  Sir  Hans  had  more  efpecial- 
Jy  regarded  the  Situation  of  the  Track  of  this  Meteor 
among  the  fixt  Stars,  and  let  us  know  how  modi  ic 
pad  above  the  Pleiades,  and  how  much  under  the  felt 
of  Orion,  thatfo  we  might  with  more  Oftainty  hate 
determin'd  its  Poficion  in  j-eipeft  of  the  Horizon  of 
London;  for  which  purpofe  the  whole  Number  of'Spe- 
dators  there  has  not  furniflied  us  with  one  CufRdtnt 
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Observation.  But  all  the  Relations,  howavw  otrtfrwift 
differing,  agree  in  this,  that  the  Splendour  was  little 
inferior  to  that  of  the  Sun ;  that  within  doors  the 
Candles  gave  no  manner  of  Light,  and  in  the  Streets  not 
only  all  the  Stars  difappear'd,  but  the  Moon  then  Nine 
Days  old,  and  high  near  the  Meridian,  the  Sky  being 
very  clear,  was  f o  far  effaced  as  to  be,  fcarce  Icen,  ai 
Jeafl  not  to  cad  a  Shade,  even  where  the  Beams  of 
the  Meteor  were  intercepted  by  the  Houies :  fo  that  foe 
iome  few  Seconds  of  Tjpie,  in  aii  refpedk  it  rcfembled 
perfect  Day.  . 

.  The  Time  when  this  happen'd  was  generally  rec- 
koned at  a  quarter  pad  Eight;  but  by  the  more  ac- 
curate Account  of  the  Rev.  Mr.  Found  (who  only  law 
the  Light )  agreeing  with  what  has  been  fen*  us  from 
the  Tar'tfun  Oblervatory,  it  appears  to  have  been  at  * 
8h  8'  apparent  Time  at  London.  And  the  Sua  being 
.thejn  in  .9r^r.  of  Aries,  the  Right  Afcenfion  of  the 
rWid-Heaveo  was  130  gr*  4$',  whereby  the  fofition  of 
the  Sphere  of  fixt  otars  13  given.  Hence  the  Lucida 
FUUdum  will  be  found  at  that  time  to  have  been 
i>5  x  .high*  ^  Azimuth  6  gr.  to  the  Northward 
of  the  Weft,  and  confeguently  the  Arch  the  Meteor 
*aoved  in,  was  inclined  to  the  Horizon  wuh  an  An- 
gle of  about  2.7  gr*  having  its  Node  or  Interferon 
therewith,  nearly  Soti$h  $o*th  Wefi ;  as  will  be  more  evir 
dent  by  what  follows.  ,  , 

At  Oxford  five  Minutes  earlier.  Mr.  John  Whitefide, 
ft.  S,  See.  Keeper  of  the  Ajhmole  Mufcuw,  and  very 
skiltui  in  both  Mathematical  and  Pbyfical  Matters, 
immediately  after  the  Extinction  of  the  Meteor,  made 
ha  He  out  to  fee  what  it  might  be,  and  well  confider'd 
the  Situation  of  the  Track  ic  had  left  in  the  Sky  : 
He  found  it  to  have  pail  about  1  7  Degree  above  the 
preceding  Shoulder  of  Orion,  and  about  3  ~  gr.  above 
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the  middle  of  his  Belt,  where  there  appear  d  a  Junri- 
nous  Nubecula  of  a  rcddifti  Ughr,  being  a  Dilatation 
of  the  Track,  Teeming  to  have  been  occafion'd  by 
fbme  Explofion  there;  and  by  what  he  could  learn  from 
thofe  that  faw  it,  it  was  thereabout  that  ir  broke  out, 
and  firft  began  to  efface  the  Stars.  Hence  it  proceed- 
ed as  to  (en(e  in  .an  Arch  of  a  great  Circle,  and  par- 
ting in  the  middle  between  the  Tail  of  JUpus  (  8  B*y 
ire  )  and  $  in  the  Fore- Foot  of  Canls  major,  it  termi- 
nated about  §  in  the  Bread  <§f  the  fame,  nearly  ia 
9  c  gr.  of  Right-Afcenfion,  with  ij  gr.  South  Declina- 
tion: and  at  the  place  of  its  Extinction  there  remained 
a  large  whitim  Nebula,  much  broader  and  of  a  Wronger 
Light  than  the  reft  of  the  Track,  which  be  took  for- 
a  certain  Indication  of  a  very  great  Explofion  made 
there.  By  Computation  it  will  be  found  that  the  An- 
gle this  Track  made  with  the  Horizon  of  Oxford  was 
ncareft  40  gr.  and  its  Inter feclion  due  SSPV;  and 
that  the  place  of  its  Extinction  was  about  9  gr,  above 
the  Horizon,  in  the  Azimuth  of  3*  jr.  to  the  Weft. 

At  Worcefter  Mr.  Nicolas  Fath,   a  Perfon  greatly 
skill'd  in  Aftronomical  Affairs,  faw  this  Meteor  defend 
obliquely  towards  the  South,  making  an  Angle  with 
the  Horizon  of  about  65°,  and  interfering  it  about 
SS1V  'T  Sj  as  may  be  collected  from  a  Scheme  thereof 
fent  up  by  him,  and  communicated  to  the  Royal  So- 
ciety, fecming  to  be  defign'd  with  Sufficient  Exa&nefc 
«By  this  the  Track  left  all  Orion  and  Cams  major  to  the 
Wed  ward,  and  divided  the  Di  ft  a  nee  between  Sirfas 
and  Procyo»,  fo  as  to  be  almoft  twice  as  far  from  /Vo- 
€jon  as  Sir/us*    The  Time  here  Was  one  Minute  before 
Eight,  this  City  being  about  9'  of  Time  to  tbe  Weft 
of  London,  and  confequcmly  the  Right-Afcenfion  of  tbe 
Mid- Heaven  118  J-  gr. 
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Now  tjicjiruarion  of  the  three  Cities  London,  0*. 
ford,  and  Wrcefler  being  nearly  on  the  fame  H\W. 
Point,  whereon  the  Track  of  the  Meteor  had  its  grea- 
reft  Almude  above  the  Horizon,  equal  to  the  Angle 
of  its  vifible  Way;  if  wc-Hippofe  it  at  London,  to  have 
been  27  gr.  high,  and  at  the  fame  time  at  Worcefter 
to  be  6f  gr.  high,  in  the  Plane  of  the  Vertical  Circle 
pacing  through  Union  and  Worcefler ;  fuppofing  like^ 
wife  the  Diftance  between  them  to  be  90  Geographic 
cal  Miles,  or  one  Degree  and  half  of  an  Arch  of  a  great 
Circle  of  the  Earth,  we  fliali  by  a  Trigonometrical 
Calculus  too  obvious  to  be  here  inferted,  find  the  per- 
pendicular  Height  to  have  been  64  fuch  Miles ;  2nd 
tthe  Point  over  which  it  was  then  perpendicular  to  have 
been  jo  (uch  Miles  PV.  tt.  IV.  from  Wmtfim    And  the 
Geographical  Mile  to  the  Englijh  Statute  Mile  being  as 
to  10,  this  Height  will  be  no  lefs  than  73  r  Englijh 
Mile?.  The  place  alfo  direSJy  under  it,  will  be  found 
to  be  about  Pre/lain  on  the  Confines  of  Hertford  and 
Radnor-Shites.     Nor  can  we  be  much  out  in  this  Dew 
termination,  the  Oxford  Obfervation  concurring  nearly 
in  the  fame  Conclufion. 

This  Altitude  being  added  to  the  Semidiameter  of 
the  Earth  as  Radius  becomes  the  Secant  of  Eleven  De- 
grees, fo  that  the  Meteor  might  be  feen  above  the  Ho- 
rizon in  all  Places  not  more  than  220  Leagues  diftant 
from  it.  Whence  it  will  not  be  Grange  that  it  mould 
be  feen  over  all  Parts  of  the  Iflands  of  Greit  Britain 
and  Ireland,  over  all  Holland  and  the  hither  Parts  of 
German*},  France  and  Spain,  at  one  and  the  lame  inftanc 
of  Time  i 

•  This  fuggefts  a  very  *reat  ufe  that  might  be  made  of 
thefe  momentaneous  l>h^nomena%  to  determine  the  Geogra* 
fhhat  Longitudes  of  Places.  For  if  in  any  two  Places  two 
Obfervets,  by  help  of  Pendulum  QUcks  duly  corrected 
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by  Coeleftial  Obfctvation,  do  exadly  note  at  what 
Hour,  Minute  and  Second  fuch  a  Meteor  as  this  blows 
up  and  is  extinguirot,  the  Difference  of  thole  Times 
will  be  the  Difference  of  Longitude  of  the  two  Places, 
as  is  well  known.  Nor  does  it  requircfo  much  as  the 
Ufc  of  a  Tclefcope,.  as  in  the  Methods  hitherto  put  in 
practice  for  that  purpofc  ;  lb  that  if  thefc  Appearances 
could  be  predicted,  and  Notice  given  of  their  coming, 
that  we  might  know  when  to  exped  them,  1  fhouid 
make  no  Difficulty  to  prefer  this  way  of  iettling  the 
Geography  of  a  Country  before  all  others. 

Having  thus  fixe  one  Point  in  the  Line  of  its 
Motion,  let  us  now  confider  what  oourfe  the  Meteor 
took  from  thence,  And  MrH  at  the  Town  of  Kirkty§ 
Stephens,  on  the  Borders  of  Tcrkjhire  and  IVeftmcreUnd, 
in  a  Meridian  very  little  to  the  Weft  ward  of  fVorcefter, 
but  about  x  r  gr.  more  to  the  North,  it  was  observed 
to  break  out  as  from  a  dusky  Cloud,  di redly  under 
the  Moon,  and  from  thence  to  defcend,  nearly  in  a  Per- 
pendicular, almoft  to  the  Horizon.  Now  the  Moon,  be- 
ing at  that  time  in  the  third  Degree  of  Leo,  was  about 
half  an  hour  pad  the  Meridian,  and  confequendy  much 
about  a  point  to  the  Weft,  ot  S  h  W:  and  the  Situation 
of  Preftain  from  Kirby- St evens  being  fufficiently  near 
upon  the  fame  Point,  it  follows  that  the  Direction  of 
the  Track  of  the  Meteor  was  according  to  the  Great 
Circle  paulng  over  thofe  two  Places. 

And  this  is  further  confirm'd  by  the  Obfervation  of 
Sam.  Cruujs,  Efq;  Reg.  Soc.  Soc.  who  at  Tiverton^  about 
twelve  Geographical  Miles  nearly  due  North  from  Exe- 
ter, obferved  the  firft  Explofion  of  this  Meteor  exact- 
ly in  his  ^cniih,  as  he  was  afTured  by  applying  his 
Eye  to  the  fide  of  his  Door,  which  he  took  to  be  per- 
pendicular, and  looking  upwards.*  And  from  thence  be 
*(fiw  it  defcend  to  the  Southward*  dke<ftly  in  the  fame 
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Afcimutb,  without  declining  either  to  the  Right  or  Left? 
Hence  it  is.ptoin,  *hat  the  Track  Jikewilc  pafsd  over 
this  place,  nvljieb  by  our  heft  Maps  is  found  to  lie  io 
*  Line  with  frrfttin  and  Xitbj-Srtvcm  with  fufficient 
Exa&nefs;  fo  that  we  (hall  take  it  for  granted  that 
this  was  the  very  Courfe  it  held*. 

On  this  Suppofition,  that  the  firft  Explofion  at- 
tended with  the  reddifti  N»bec*U,  was  dircdly  over 
Truetto*)  we  have  the  Oxford  Obfervation  to  compare 
with  it,  in  order  to  determine  more  nicely  the  per- 
pendicular Altitude  there  At  Oxford  this  NuUcuU 
was  found  to  be  3  j-  gr.  above  the  middle  Star  of  0* 
r*Ws  Girdle,  at  8h  3  ,  and  was  therefore  atf  |  gr.  a» 
bove  the  Horizon ;  and  the  Diftaoce  between  Oxford 
and  Th/trteffi  being  i°.  55'  or  115  Geographical  Miles, 
it  will  be  as  the  Sine  of  61°  35'  to  the  Sine  of  63°  jc/ 
So  the  Semidiamctcr  of  the  Earth  being  34)7  r  fuch 
Miles,  to  3498  Miles  the  Diftance  of  the  MetcT>r  from 
the  Center  of  the  Earth ;  from  which  deducting  the 
Se mid ia meter,  there  remains  60  \  Geographical  Miles 
for  the  Height  of  the  Meteor  above  Tiv.tr$on  :  <ind*  hat 
this  was  fo  is  confirmed  by  the  Obfervation  of  the 
Rev.  Mr.  Will.  Derham}  who  at  Windfor  (aw  the  afore- 
said Nubecula  about  two  Degrees  above  the  mod  Sou- 
therly of  the  Seven  Stars  in  the  Shield  of  Oriw;  that 
is  {the  Time  being  &  6' )  in  the  Altitude  of  1,3  « 
whence,  the  Diftance  between  Tivetttn  and  Windfor 
being  150  rneafured  Miles,  or  1 30 Geographical,  by  a 
like  Proportion  we  (hall  find  the  fame  Height  of  the 
Meteor  $0  fuch  Miles  wanting  only  one  Quarter.  So 
that?  in  a  roundlNqmber  we  may  conclude  it  to  have 
boeo  joft  60  Geographic  or  69  Statute  Miles  above 
the  teafch's  Surface.  Nor  is  it  poflible  to  come  at  a 
prccife  Determination  of  this  matter,  by  reafon  of  the 
Coarfenefs  and  Inaccuracy  of  our  Data,  which  were 
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only  the  Notes  of  Perfons  under  the  Surpriz*  of  the 
fuddennefs  of  the  Light,  and  no  ways  pretending  ro 
Exadnefs ;  however,  fuch  as  they  are,  they  abun- 
dantly evince  the  Height  thereof  to  have  exceeded  6c 
Englifl>  Miles,  not  to  fay  38  or  40,  as  fomc  would 

fain  have  it.  1 

I  was  unwilling  to  leave  oft,  till  I  had  pitcht  upon 
fome  Hypothecs  that  might  lubjed  the  Motion  of 
this  Meteor  co  a  Calculus,  that  the  Curious  might  be 
able  to  compute  the  vifiblc  way  thereof,  either  in  re- 
fped  of  the  Horizon,  or  among  the  fixt  Stars:  This 
1  found  might  be  done  with  tolerable  Exa&ncfs,  fup- 
pofing  that  it  mov'd  in  the  Arch  of  a  Circle  conccn- 
crick  with  the  Earth,  but  60  Geogr.  Miles  without  it? 
and  that  the  Point  of  the  firft  Explofion  was  over  the 
Lat.  of  so°  40'  and  f  40'  to  the  Weft  of  Louden ;  and 
that  of  the  laft  Extinction  over  Lat.  470.  40'  with 
40.  so'Wefi  Longitude  :  The  Time  being  fixt  to  8 
Minutes  pad  Eight  at  Loudon.  Hence  it  will  be  eafy, 
by  a  Trigonometrical  Procefs,  to  obtain  the  vifible  A* 
titude  and  Azimuth  of  the  Meteor  at  either  of  its  Ex» 
plofions,  as  feen  from  any  Place  whofe  Longitude  and 
Latitude  is  known ;  and  from  the  Time  given,  the 
Points  in  the  Sphere  of  Stars  anfwering  to  thofe  Azi- 
muths and  Altitudes  are  readily  deduced.  Let  tbofe 
that  contend  for  a  much  lefs  Height  of  this  Meteor  try 
if  they  can  on  fuch  their  Suppoficion  reconcile  the  feverai 
Phenomena  before  recited  with  one  another,  and  with 
the  Gbfervation  of  the  Rev.  Mr.  Willim  EIU9  Redor 
of  Kawptcn  in  Nottingham/hire,  between  Gainshorongh 
and  Redford,  which  for  its  Exatfncfs  I  muft not  omit- 
Here  at  8h  5  the  Meteor  was  feen  to  pafs  precifeiy  in 
the  middle  between  Shins  and  the  Fore*  Foot  of  Onnit 
major,  moving  obliquely  to  the  Southward,  in  a'  Line 
whofe  Direction  feem'd  to  be  from  the  middle  between 
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the  two  Shoulders  of  Orion.    The  Latitude  of  the 
place  being  nearly^?;0.  20',  and  Longitude  Wefi  from 
London  o°.  45'.    Let  them  try  how  they  can  account 
for  its  being  (cen  five  Degrees  high  at  Aberdeen  in  Scot* 
hnd,  and  near  as  much  at  Peterhead  half  a  Degree  more 
Northerly  :  and  then  they  will  be  better  able  to  judge 
whether  it  did  not  exceed  the  reputed  Limits  of  our 
Armofphere.    Laftly,  if  the  apparent  Altitude  of  the 
Meteor  at  Paris  was  not  5  r  but  11  gr.  on  the  W  h  N 
Point,  when  it  muft  have  been  in  its  greateft  Luflre* 
there  will  be  no  pretence  to  bring  it  lower  than  f  have 
made  it,  efpecially  if  it  be  allowed  to  have  followed 
the  Track  I  have  aflign'c^ir,  over  Prrftain,  Cardiff, 
Minbead,  Tiverton,  and  Br  eft  in  Bretany. 

Allowing  this  to  have  been  the  Path  it  mov'd  in,  it 
would  be  eafy  to  afiign  the  real  Magnitude  and  Velo- 
city of  this  Meteor,  if  the  feverai  Accounts  of  its  ap- 
parent Diameter,  and  of  the  Time  of  its  Paflagc  from 
one  of  its  Explofions  to  the  other,  were  confident  with 
themfelves.    But  fome  of  them  making  its  vifible  Ap- 
pearance nearly  equal  to  the  Sun  s,  which  in  the  Opi- 
nion of  many  it.  far  exceeded,  we  may  (uppofe  with 
the  lead  that,  at  the  time  when  it  firft  broke  out  o- 
ver  Tiverton,  its  Diameter  was  half  a  Degree.   And  its 
Horizontal  Diftance  being  1  $ o  Geogr.  Miles  from  Lon* 
dont  and  its  Altitude  60,  the  Hypothenufal  or  real  Di- 
ftance from  the  Eye  will  be  more  than  1 60  fuch  Miles  1 
to  which  Radius  the  Subtenfe  of  half  a  Degree  will 
be  above  an  Englifli  Mile  and  half,  being  about  x8ox? 
Yards  quamproximh    After  the  fame  manner  it  is  dif- 
ficult to  aflign  its  due  Velocity,  whilft  (ome  make  it 
half,  others  lefs  than  a  quarter,  of  a  Minute,  in  pat 
fing  from  its  firft  Expiofion  to  its  laft  Extinction  t 
But  the  Diftance  it  moved  in  that  time  being  about 
*gr.  or  180  Geogr.  Miles,  we  may  modeftly  compute 
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it  to  have  run  above  joo  fuch  Miles  In  a  Minute ; 
which  is  a  Swiftneft  wholly  incredible,  and  fuch,  that 
if  a  heavy  Body  were  projected  ho^zontally  with  the 
feme,  it  would  not  defcend  by  its  Gravity  to  the  EarA, 
but  would  rather  fly  off,  and  move  round  its  Center  in 
a  perpetual  Orb,  relembling  that  of  the  Moon. 

Of  (everal  Accidents  that  were  reported  to  have  at- 
tended its  Paflage,  many  were  the  effect  of  pure  Fan- 
cy ;  fuch  as  the  hearing  it  hifs  as  it  went  along,  as  if 
it  had  been  very  near  at  hand :  others  imagined  they 
felt  the  Warmth  of  its  Beams;  and  fome  there  were 
that  thought,  at  leaft  wrote,  that  they  were  fcalded  by 
it-  But  what  is  certain,  and  no  way  to  be  difputed,  is 
the  wonderful  Noife  that  fcllow'd  its  Explofion.  AH 
Accounts  from  Devon  and  Cormval  and  the  neighbour- 
ing Counties  are  unanimous ,  that  there  was  heard 
there,  as  it  were  the  Report  of  a  very  great  Can- 
non,, or  rather  of  a  Broad  fide,  at  fomcdiftance,  which 
was  foon  follow'd  by  a  rattling  Noife,  as  if  many  final!- 
Arms  had  been  promifcuoufly  difcharged.  What  was 
peculiar  to  this  Sound  was,  that  it  was  attended  with 
an  uncommon  Tremour  of  the  Air,  and  every  where 
in  thofe  Counties,  very  fenfibly  (hook  the  Glafe-Win- 
dows  and  Doors  in  the  Houfes,  and  according  to  fome, 
even  the  Houfes  themfelves,  beyond  the  ufual  Effcd  of 
Cannon,  though  near ;  and  Mr.  Cr*#ys  at  Tiverton,  00 
this  occafion,  loft  a  Looking- G la (s,  .that  being  loofe 
in  its  Frame,  fell  out  on  the  (hock,  and  was  broken. 
Nor  do  we  yet  know  the  Extent  of  this  prod/gious 
Sound,  which  was  heard,  againft  the  then  Eafterly  Wind, 
in  the  Neighbourhood  of  London,  as  I  am  informed  *  and 
by  the  Learned  Dr.  Tdbor,  who  diftio&Iy  heard  it  be- 
yond Lewis  in  Suffex  t  So  that  I  cannot  help  thinking, 
that  fuch  a  Meteor  as  this  might  have  occafiood  that 
famousOdc  of  Horace :        Farcus  Dtornm  cuitor,  &c 
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„•  Namqae  Diefpittr 

Jgnt  ecru  fee  nuhila  dividers 
Plerttmqut,  per  furum  tonantts 

Egit  eqvos  volucremque  cttrrum,' 
Sluo  brut  a  tellus,  &c.  Qoncutitur. 
But  whether  the  Report  heard  near  Le vis  were  of  that 
Explofion  right  over  Devonfhire,  or  rather  of  that  latter 
and  much  greater  at  the  Extinction  over  Britany,  I  (hall 
not  undertake  to  determine,  till  we  have  fome  further 
Accounts  from  France,  whence  hitherto  we  have  only 
had,  that  at  Paris  the  Time  of  the  Appearance  was  ac 
1 7  Minutes  pad  Eight. 

.  It  remains  to  attempt  fomcthing  towards  a  Solution 
of  the  uncommon  Phenomena  of  this  Meteor;  and  by 
comparing  them  with  things  more  familiar  to  us,  to  (hew 
ac  lead  how  they  might  poffibly  be  effected.  And  rlrft 
the  unafuai  and  continu'd  Heats  of  the  laft  Summer  in 
thefe  Parts  of  the  World,  may  well  be  fuppos'd  to  have 
excited  an  extraordinary  Quantity  of  Vapour  of  all  forts; 
of  which  the  aqueous  and  moll  others,  (oon  condens'd 
by  Cold,  and  wanting  a  certain  Degree  of  Specifick  Gra- 
vity in  the  Air  to  buoy  them  up,  alcend  but  to  a  fmall 
Height,  and  are  quickly  returned  in  Rain,  Dews,  drc* 
whereas  the  inflammable  fulphureous  Vapours,  by  an  in- 
nate Levity,  have  a  fort  of  Vis  centrifuga,  and  not  only 
have  no  need  of  the  Air  to  fupport  them,  but  being  agi- 
tated by  Heat,  will  afcend  in  Vacuo  Boikano,  and  fublirae 
to  the  top  of  the  Recei  ver,  when  moft  other  Fumes  fall 
inftantly  down,  and  lie  like  Water  at  the  bottom  ;  the 
Experiment  whereof  was  firft  (hewn  me  by  the  Reverend 
Mr.  WhitefideztOxford,  and  was  very  lately  made  before 
the  Royal Society.  By  this  we  may  comprehend  how  the 
matter  of  the  Meteor  might  have  been  raifed  from  a  large 
Tra#  of  the  Earth's  Surface,  and  afcend  far  above  the  re- 
puted I  imitsof  the  Atmofphcrewhcxc,  being  difengaged 
from  all  other  Particles,  by  that  principle  of  Nature  that 
congregates  HontogenU  vifible  in  To  many  Inftances,  its 
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Atoms  might  in  length  of  time  coalefce  and  tun  *  fortu'f 
tcujli  together,  as  we  fee  Salts  (hoot  in  Water;  and  gradu- 
ally coutra&ing  thcmfelves  into  a  narrower  compafs,might 
lie  like  a  Train  of  Gunfonder  in  the  Ether,  till  catching 
fire  by  fome  internal  Ferment,  as  we  find  the  Damps  m 
Mines  frequently  do,  the  Flame  would  be  communica- 
ted to  its  continued  parts,  and  fo  run  on  like  a  Train  fird. 

This  may  explain  how  it  came  to  move  with  fo  uncon* 
ceivablc  a  Velocity ;  for  if  a  continued  Train  of  Powder 
were  no  bigger  than  a  Barrel,  it  is  not  eafy  to  fay  how 
very  fall  the  Fire  would  fly  alongft  it}  much  lefs  can  we 
imagin  the  Rapidity  of  the  Accenfion  of  thefe  more  inv 
flammable  Vapours,  lying  in  a  Train  of  fo  vafl  a  Thick* 
nefs.  If  this  were  the  Calc,  as  it  is  highly  probable,  it  was  1 
not  a  Globe  of  Fire  that  ran  aiong,  but  a  fucceflive  kitf  I 
dling  of  new  Matter :  and  as  (bme  parts  of  the  Earth  might 
emit  thefe  Vapours  more  copioufly  than  others,  this  Train 
might  in  fome  parts  thereof,  be  much  denfer  and  bigger 
than  in  others,  which  might  occafion  feveral  fmaller  Ex- 
plofipns,  as  the  Fire  ran  along  it,  beftdes  the  great  ones 
which  were  like  the  blowing  up  of  Magazines.  Thus  we 
may  account  for  the  rattling  Noife  like  fmall-Arms,heanl 
after  the  great  Bounce  on  the  Explofion  over  Trvernn\ 
the  Continuance  of  which  for  fome  time,  argues  that  the 
Sound  thereof  came  from  Diftances  that  encreafed. 

What  may  be  faid  to  the  Propagation  of  the  Sound  thro* 
a  Medium,  according  to  the  received  Theory  of  the  Air 
above  300000  times  rarer  than  what  we  breath,  and  asl 
faid  before,  next  to  a  Vacuum,  I  muft  confefs  1  know  not. 
Hitherto  we  have  concluded  the  Air  to  be  the  Vehicle  of  % 
Sound  ;  and  in  our  artificial  Vacuum  we  find  it  greatly 
diminifli'd  :  but  we  have  this  only  1  nflance  of  the  efTedfc  J 
of  an  Explofion  of  a  Mile  or  two  diameter,  the  immenfi-  1 
ry  of  which  may  perhaps  com  pen  fate  the  cxtream  Fine'  I 
nefs  of  &he  Medium. 
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I.  An  ObferVation  of  the  end  of  the  total  Lunar 
Eclipfe  on  the  $th  of  March  1718.  obferttd 
near  the  Cape  of  Good  Hope,  jerVmg  to  deter* 
mine  the  Longitude  thereof.  With  fymark}  thereon, 
By  E.  Hallcy,  %  S.  Sear. 

5 '  I  *  I  S  now  better  than  thirty  Years  fince  I  had  a 
J  Difpute  w  ith  fome  of  the  French  Geographers  about 
the  Longitude  of  the  Cape  of  Good  Hope,  faid  to  have 
beenobferv'd  by  the  Religious  Miflionaries  fent  to  Chint 
itvthe  Year  1687.  By  an  Emerfionof  the  firft  Satellite 
of  Jupiter,  they  determined  that  Cape  to  be  ih  1  1'  or 
17*  grad.  more  Eaftcrly  than  Paris, t\\*t  is  to  grad.  from 
Londcn ;  which  for  the  reafons  I  then  gave,  1  concluded 
could  not  be  more  than  17  grad.  See  Phil.  Tranfaft: 
N°  J  85.  Very  lately  I  hive  fallen  upon  an  Observation 
which  I  believe  will  determine  the  Controverfy  in  my 
favour:  for  I  had  accidentally  a  Journal  of  an  Officer  of 
the  Ship  Emperor  put  into  my  Hands,  who  in  his  re* 
turn  from  India,  on  the  fifth  of  March  1718.  obferv'd 
the  End  of  a  Lunar  Eclipfe,  when  the  vifible  altitude  ol 
the  Moons  Centre  was  13°.  15'.  he  being  then  in  the 
Latitude  of  340,  23'  South  and  as  they  found  afterwards, 
juft  1 80  Leagues  to  the  Eaft  wards  of  Cape  Bonne  Efperanee. 
13y  Calculation  1  find  that  in  that  Latitude  the  Moon 
had  that  height  at  71*.  17'-  P*  M*  and  by  comparing 
this  Eclipfe  with  that  we  obferv'd  with  great  exa&nefs  on 
Febr.  u°.  1681..  (which  agrees  perfectly  well  with  our 
Numbers.)  I  conclude  the  middle  of  this  to  have  been 
at  London  at  3h.  48'  P.  M.  To  which  adding  iK  46' for 
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the  Semiduration  (this  being  very  certain  from  the  ob- 
fcrv'd  Continuance  of  the  Eclipfe  of  l6%x.)  the  End 
will  be  found  to  have  been  at  London  at  5b.  34.  The 
Ship  was  therefore  in -a  Meridian  16°  to  the  Eaftwards 
of  London  :  But  (he  was  at  that  time  180  Leagues  to 
the  Eaftwards  of  the  Cafe,  which  diftance  in  that  La- 
titude gives  eleven  Degrees  of  Longitude  ;  this  there- 
fore  being  deducted  from  the  Longitude  of  the  Ship, 
leaves  juft  1 5"  grad.  or  one  Hour,  for  the  difference  of 
Meridians  between  London  and  the  Cafe.  So  that  by 
this  account  the  Cafe  is  yet  nearer  our  Meridian  than  I 
had  formerly  made  it,  and  near  fix  Degrees  nearer  than 
M.  De  la  Hire  places  it  in  his  Tables. 

This  Eclipfe  was  attended  with  all  the  Circumftances 
requifite  to  make  the  Conclufion  as  certain  as  the  na- 
ture of  the  thing  will  admit  of:  For  the  Moon  was  near* 
Jy  in  Perigdo,  and  the  Eclipfe  almoft  central ;  for  which 
reafbns  (he  emerged  out  of  the  Shadow  as  fwiftiy  as 
poffible  :  The  Sea  was  very  fm ooth,  there  having  been 
little  Wind  for  above  50  Hours  before;  and  the  Moon 
was  not  too  high  to  be  we.ll  obferved  with  a  ForeftafH 
Nor  were  they  long  at  Sea  before  they  made  the  Land, 
for  in  Jefs  than  five  Days,  on  the  tenth  of  March  at 
Noon,  they  had  pad  Cape  / Agulhas  the  moft  Southerly 
Promontory  of  Africa,  which  then  bore  from  them 
Ndrth  Ea/l,  about  (even  Leagues  diftant.  The  End  of 
this  Eclipfe,  though  not  vifible  here  might  have  been 
feen  in  Germany,  both  at  Nurenburg,  Leiffick  and  Berlin, 
but  we  cannot  learn  that  it  was  any  where  obferved 
there  ;  however  our  Numbers  in  this  Cafe  may  be  fecure* 
Jy  relied  on. 

On  this  occafion  it  may  not  be  amife  to  infert  an  Ob* 
fervation  or  two  I  procured  to  be  made  at  the  Cafey  by 
Mr.  Alexander  Brown  a  Scotch  Gentleman,  who  went  to 
rcfidc  in  India  on  our  Companies  account.   He  carried 
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with  him  a  very  good  Brafs  Quadrant  of  above  two 
Foot  Radius,  and  ar  the  Dutch  Settlement  at  Table  Bay, 
having  recti  fy'd Ins  Pendulum-Clock  by  correfpondent  Al- 
titudes, on  the  4th  of  Auguft  1694,  at;11.  59*^/4*},  the 
diftance  of  the  bright  Limb  of  the  Moon  from  the  right 
Shoulder  of  Orion  wasobferv'd  to  be  250  3*.  And  the 
next  Morning  Aug  $.  at  511.  21'.  12",  the  fame  Limb 
was  diftant  from  Procyon  25%  57',  and  at  5h.  36'.  48* 
from  the  Lucida  Arictis$%\  19'. 

It  were  much  to  be  wiilic  that  the  Moon  had,  either  of 
thefe  Mornings,  been  accurately  obferv'd  at  Greenwich 
or  Paris,  or  at  fome  Place  in  Europe,  whofe  Longitude 
from  them  is  well  known.  But  that  failing  us,  I  had  re- 
courfe  to  the  Period  of  the  Lunar  Motions,  which  is 
pcrform'd  in  18  Years  and  ten  or  eleven  Days,  after 
which  the  Errors  of  our  Lunar  Computations  return 
very  nearly  the  fame ;  and  I  found  among  my  own  old 
Obfcrvarion%  one  that  tallycd  well  with  that  of  the  4th 
of  Augu/t.  Viz.  Anno  1676.  July  230.  i3h.  il'.  jj". 
at  Oxford,  I  obferv'd  the  Moon  to  apply  to  the  Star  i$ 
medio  C&llo  Tauri,  by  Bayer  markt  A.  The  Star  at  that 
time  was  diftant  from  the  Southern  and  nearefr  Cufp of 
the  Moon  by  the  Micrometer  20'.  31".  and  at  I3h.  17'. 
1 5".  when  it  feem'd  to  immerge  upon  the  bright  Limb 
of  the  Moon,  it  was  diftant  from  the  Northern  Cufp 
23'.  10";  but  this  lefs  certain  by  reafbn  of  the  hazcy 
Air.  The  Star  at  that  time  was  in  v  280.  56'.  with 
i°.  13'.  xo".  North  Lat.  whereby  I  found  that  our  Lunar 
Tables,  founded  on  Sir  Ifaac  Newton  s  correct  Theory  of 
her  Motion,  gave  her  place  at  that  time  only  two  Mi- 
nutes too  flow;  which  Error  being  allowed  on  the  4th 
of  Auguft  1694.  the  refult  was, that  5h.  59'  at  Cape  Bonne 
.Efperancc  was  at  London  53'.  whence  the  differ  e  nee  of 
Longitude  1 6-  degrees,  fufficiently  near  what  we  had 
before  dctermin'd. 
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:  It  JACOBI  KEILL,  M.<D. 

De  Viribus  Cordis  Epiftola. 


Viro  Celeberrimo 

Richardo  Mead,  M.  D. 

S.    <P.  T>. 

Jacobus  KeiU. 

TZJ  Pift°Iam  D.  Tibi,  Vir  Claritfime,  intcriptam, 
JL  ^  in  A&is  Philofophicis  nuper  publicatam  legi ;  in 
quA,  ea  quae  a  me  traduntur  de  viribus  Cordis,  infir- 
mare  conacur  vir  Do&iiTimus.  Cum  xftimatio  virium, 
quibus  Cor  Sanguine  m  expel  I  it,  a  Bordlio  fa&a,  fere 
omnibus  valde  incredibilis  videbatur,  non  me  temera- 
rium,  non  Borelli  nomini  injuriofum,  non  orbi  liceraco 
ingratum  fadturum  exiftimavi,  fi  ad  verum  propius 
accedere  tenrarem.  In  quo  Tentamine,  non  accuratam 
virium  Cordis  definicionem  mihi  propoficum  erac  dare, 
fed  potius  methodum,  qui  hx  vires  forte  inveniri  po£ 
(ent,  indicare ;  &  Geometric  pcritiores  ad  Problematis 
valde  defidcraci  inveftigationem  incitare.  Quo  ant- 
mo  rentamen  illud  primum  fufcepi,  cod  em  ea,  qux  in 
eo  reprehendic  vir  Do<2iflimus,  nunc  defendam.  Ne- 

9  P  quaquam 


(  99&  ) 

quaquam  enim  mihi  honorcm  quaero  (utcunque  pat- 
va  mea  exiftimacio  fit,  eft  certe  debito  major)  fed 
Genci  Medics  lucem  undecunque  illatam  gaudeo.  Id- 
circo  non  uc  Decreta  mea  fultineam,  fed  uc  vir  huic 
iiegotio  plufquam  par,  iu^s  demonftrationes  fecum  re 
pucare,  &  Reipublicx  Literarix  corrediores  denuo  red- 
derc  dignetur,  hanc  Tibi  fcripfi  literam.  Quern  enim 
Adverfarius  Pacronum  fibi  ambivit,  ego  Te  judicem 
Comroverfiae  intelligentem  &  aequiffimum  mehercule 
exopto. 

Praxipuum  quod  Borellh,  D.  MoreUnd,  mihi  objicic 
vitium  eft,  quod  in  Pocencii  Cordis  xftimanda,  quam 
racionem  ad  pond  us  iners,  vel  corporis  gravkatem  ob- 
tineat,  decerminare  fufcepimus.     "  Sed  Cor,  inquit, 
*  cum  &  ipfum  inter  contrahendum  movetur,  &  corpora 
"  oppofita,  Sanguinem  nempe  &  aiceriarum  tunicas 
"  in  motum  impeliir,  patec  ejus  Pctentiam  non  alii 
M  ratione  fciri  pofle  quanta  fir,  quam  ut  morns  hujus 
"  quantitatem  cegnitam  teneamus.    Motut  autem  qui- 
"  Jibcc  cum  pond  ere  quiefcente  comparari  non  magis 
"  poteft,  quam  linea  cum  re&angulo* '    At  a  ncmine 
certe  noftrum,  quod  fcio,  eft  Motns  Cordis  cum  pon- 
dere  quiefcente  comparatus.   Potentiam  autem  Cordis, 
feu  vim  Cordis  motricem  &  Sanguinem  impellentem 
cum  pondere  conferre,  quid  prohibet  non  video*  Quam- 
quam  enim  inter  fondus  &  Motum  corporis  folidi  nulla 
fit  rclatio,  vis  tamen  motrix,  ft  in  fluidum  agir,  ad 
vim  gravitatis  quandam  certe  rationem  habet.    Ec  re- 
vera  vis  corporis  motrix,  certam  in  fluido  mot  us 
quantitatem  in  dato  tempore  efficiens,  sequalis  eft  pon* 
deri,  quod  vi  gravitatis  cadendo,  in  codem  tempore, 
eandem  motus  quantitatem  fibi  acquirit.    Hinc  vis,  qui 
ex  orificio  aliquo  aqua  exprimitur,  certo  ponderi  xqua- 
lis  efle  dicitut  r  quia  pond  us  daium,  &  vis  aquam  ex- 
primens  icquales  motus  in  temporibus  arqualibus  ge- 
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<ncrant.  Hie  genuimis  Corollarii  HcxtonUnl  Icnfus  mi- 
hi videtur  efle,  nee  ab  hoc  fenfu  difcrepant,  ause  dc 
Cordis  viribus  explicui.  Verba  Newtoni  funr,  Vis,  qua 
tot  us  aq*d  cxilicwis  motus  gtntrdti  Potefl,  tqualis  eft  pon- 
ders &C.  qux  non  fatis  attendiffe  videtur  Jurinfos, 
cum  dicic  tondus  autem  Mud  quo  mot  us  aqu£  ex  vafe 
effluentis  gewrari  potefl^  &c. 

Sed  u  hie  re  a  nobis  peccatum  eft ,  cum  fummis 
certe  hujus  faeculi  Gcomctris  Hugenlo  &  Nerrtono  pec- 
cavimus,  quorum  utcrque  Tim  fluidorum  per  vim  gra- 
vitatis  exponit.  Ncc  inCorol.  pracdi&oid  fblummodo 
facit  HerrtenuS)  fed  in  aliis  etiam  Jocis  oftendit  Mctho- 
dum,  qua  ratio  r.fiftentiae  Mcdii,  id  eft,  a&ionis  fiuidi 
in  corpus  folidum,  ad  vim  Gravicatis  vel  ccntripctam 
inveniri  pot  eft,  uc  videri  licet  in  Prop.  &  $ta  Librt 
fecund  i,  eorumquc  Corollariis.  Alia  profe&o  eft  aclio 
fluidorum  in  folidum,  &  aiia  foiidorum  in  fe  inviccm* 
Uuidum  data*  velocitate  motum,  datum  pond  us  fufti- 
riere  poteft,  cum  fluidi  partes  fibi  mutuo  continu6 
fuccedentes  in  pondus  impingunt,  adeoquc  vis  fluidi  eft: 
revera  ponderi  arqualis ;  fed  cum  Solidorum  non  par  eft: 
ratio,  eorum  Vis  cum  Gravitate  comparari  nequit. 

Mc  infuper  reprehendit  Vir  ingcniofi(Dmus,qu6d  ve- 
locitarem  Sanginis  c  corde  detrufi,  per  totam  fyftolcm 
arqualcm  pofui,  quam  illc  valde  inxqualem  efte  de* 
monftravit.  Verum  a  me  nufquam  Sanguini  aequalis 
data  eft  velocitas,  fed  pro  fummi  omnium  velocitatum 
mediam  pofui.  Sed  utrum  xqualis  vel  tnaequalis  eft: 
Sanguinis  e  Corde  ejedi  celeritas,  nondum  fatis  mihi 
conftat;  certe  quae  pro  arquali  velocitate  ftat  ratio,  ea 
mihi  in  pratiens  firmior  videtur. 

Sic  emaculatis  vitiis  quae  in  prima  noftra  method o 
reprehendit  vir  CI :  quid  in  altcri  quae  fubjunda  eft, 
illi  diipliccc,  v  id  earn  us.  Et  eft  certe  aflumptio  ilia 
fluas  a  BorcUioy  aliisque  viris  do&is  fepius  uiurpata  eft, 
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nempe,  quod  fimilium  mufculorum  vires  funt  in  ratio* 
ne  ponderum.  Aliam  virium  rationem  in  Thcorcmace 
fto  ftabilire  conatur  Jurinhis  :  fed  cum  ex  communi 
omnium  fuorum  Theorematum  Principio  oritur  demon- 
ftratio,  communi  ctiam  corum  fato  invoivctur  :  Si  e- 
nim  principium  illud  fallax  eft,  (ut  mihi  videtuO  ncc 
ad  cafus  ad  quos  adhibetur,  congruk  ;  corruunc  certe 
omnia,  quae  hie  bad  innituntur.  Supponit  Vir  Clar : 
Vaforum  tunicas  in  Sanguinem  intus  contencum  im- 
petu  irruere,  &  motus  fui  partem  Sanguini  i&u  com* 
muoicare :  &  hie  in  motu  Cordis,  vulc  Ventriculum 
tanquam  folidum  Corpus,  data"  veloc'tate  morum,  in 
Sanguinem  impingcre,  &  idu  motus  fui  partem  illi 
impertire:  quae  fuppofitio  nec  Sanguinis  nec  Cordis, 
nec  Aeris  e  Fulmone  exprefii  motui  compctit,  ncc  ulii 
minimorum  icluum  reiteratione,  horum  motibus  ita 
accommodari  poteft,  quin  quae  inde  deducencur  con<- 
cludoncs  pro  inccrtis  &  omnino  falfis  haberi  debeant. 

Cum  inter  Sanguinem  &  Cordis  intimum  nullum 
intcrcedit  fpatium,  fed  eft  alter  alteri  contiguus,  non 
i#u  hoc  in  ilium,  fed  preflu  agitr  ncc  ullam  in  initio 
fuae.  contradionis  celeritatem  ventriculi  habent,  fed  fe 
contrahendo  velocitatem  tempore  acquirunt,  tanquam 
gravia  cadendo,  vel  ut  fluida  raretcendo,  ex  quo  fone 
omnis  vis  Cordis  oritur-  Adeoque  non  arquabilis  eft 
motus  contractu)  nis,  ut  vult  Vir  Dodrffimus,  fed  eft 
tnotus  inftar  cadentis  accelerarus.  Idem'  igitur  eft  diP 
crimen  inter  itfum.  quo  Cor  Sanguinem  feme  vulr?*- 
rinius,  &  prefliiram  qui  Cor  revera  in  *  anguincro  agir, 
quod  eft  inter  actionem  corporis  folidi  mori  &  vim 
grayitatis :  fed  ipfofatente.hxccompararrnequeunt,  adeo- 
cme  prcflura  feu  adio  cordis  in  Sanguinem  per  idum  nec 
a  Viro  laudato  expofita  eft,  nec  unquam  exponi  poteft. 
Hanc  fentcntiam  confirmat  ipfa  Cordis  potentia  a  Viro 
GL  inventa.  ~  Si  enim  pond  us  data  velocitatc  mocum, 
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cordis  potential  sequale  cflct,  tunc  Sanguis  omni  vi 
Cordis  in  pond  us  illud  dkefre  impulfus  motum  pondc- 
ris  cemporis  momcnto  dcftrucret ;  fed  quocunque  mag- 
no  impecu  ponderi  occurrac  Sanguis,  nunquam  illi 
omnem  mocum  in  inftanti  eripiet,  adeoquc  eft  hoc  pon- 
dete  potentia  Cordis  minor,  nec  rede  per  mocum  pon- 
deris  vires  Cordis  exponuntur. 

Fluidorum  vires  in  corpora  folida,  ubique  eodcm 
prorfus  modo  quo  (olidorum  viies  in  le  invicem,  Juri- 
nius  aeftimat  &  perpendit,  cum  tamcn  maxima  imerfic 
differentia;  &  ab  hoc  capice  fluic  quicquid  ell  in  il- 
lius  Propofitionibus  crroris-  Ubi  enim  corpus  folidum, 
cujus  partes  firmiter  inter  fe  coharrcne,  in  aiiud  impin- 
g  t,  unaquxquc  corporis  parncula  fimul  &  (cmel  fuam 
aitcri  vi. a  impcrttt :  at  res  alitcr  fc  habcr  in  fluidi*,  in 
qucis  nulla  eft  partium  cohxrentia,  nulla  fluidi  pars, 
niit  in  ipfo  ta&u,  in  corpus  fibi  oppofitum  agit;  idcic* 
co  cum  columna  aquce  adverius  corpus  (olidum  fur- 
fum  vertitur,  partes  columns  a  corpore  remoticres 
nul'am  illi  vim  imprimunc.  Corpus  etiam  folidum 
unicum  to  um modo  ichim  alceri  communicac;  at  co- 
lumna fluidi  in  corpus  fibi  oppofitum  continue  agit, 
&  minima  columnar  pars  minimo  temporis  momcnto, 
i&um  in  mite  parvum  illi  imprimit,  codem  prorfus 
modo  qi  o  gravia  cad  end  o  agunc,  quibus  igitur  fluido- 
rum motus  re&e  compara  ur.  Porro  omnis  motu9 
corporis  fldi  in  alterum  dire&e  impingentis  in 
'temporis  momcnto  deftrui  pored  :  led  motus  folidi  vim 
fluido  imprimentis,  non  nifi  gradatim  imminuitur,  & 
in  dato  tempore  cvanefcit,  pari  ratione,  qua  Gravitas  in 
corpus  furfum  miffum  vim  fuam  exerit.  .  Ex  quibus 
fatis  abundc  conftat,  inter  vim  fluidi  in  motum  acli, 
&  vim  gnvitatis  magnam  cfTc  aflimratem,  &  unam  per 
alteram  n&e  exponi  pofle  *  vim  autem  corporis  folidi  ad 
vim  graviUtis  referri  non  pofle.    Cumque  banc  differ 
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rcntiam  hoh  fatis  attendifle  vidccur  Do&ffimus  Jttrlnim] 
a*  vcro  multom  aberrafle  raihi  videtur.  Si  fgkur  fepo- 
fid  fua,  dc  Vaforum  i<3u,  hypothefi,  &  vt  preiTurar, 
qua  Natura  utitur,  pro  Princtpio  adhibtri,  alia  Theo- 
remara  dc  Cordis  &  Sanguinis  motu  &  viribus,  elegan- 
te fu&  demonftrationis  mcchodo,  conflniere  dignabitur, 
fete  dignum,  mibi  certe  gratum,  ncc  eruditis  inutile 
prxftiterit.  Tu,  qui  Rci  Mcdtcx  principacum  tenes,  Vir 
Ampliflime,  diflenticntium  difputationes  cut  prudent^ 
ita^odcrari  digneris,  ne  Indottis  ludibrio,  fed  ut  Do* 
Sis  emolumento  effe  poflint.  Dabam  North jmftonU 
z$.  die  Junii  1719- 


III.  An  account  of  fome  Experiments  relating  to  the 
Specific/^  Gravity  of  Human  Blood,  ®ji  James 
Jurin,  M.  D.  and  F.  R.  S- 

IT  is  well  known  from  the  Obfcrvations  of  Mr* 
Ltewenhtek  and  others,  that  Human  Blood  confifls 
of  red  globular  Particles,  fwimming  in  a  pellucid  Lym* 
pba,  or  Serum.    Which  two  different  Subftances,  tho' 
of  unequal  Specifick  Gravities,  yet  fo  long  as  they  con* 
tinue  to  circulate  in  the  Veins  and  Arteries,  are  pre- 
vented from  fc  pa  rating  by  their  Motion  and  Warmth. 
But  when  the  Blood  comes  to  ft  agnate  and  cool  in  a 
Porringer,  the  globular  Particles  uniting  together  by 
their  attractive  Power,  and  finking  by  their  Wcighr, 
which  is  greater  than  that  of  the  Serum,  form  the 
QoAgulum%  or  C rafj 'amentum,  at  the  bottom  of  the  Por- 
ringer, the  Serum  fwimming  above  it 

Things  always  happen  in  this  manner,  when  the 
Craffdmentt/m.  is  at  liberty  to  fobfide:  but  it  often  falls 
out.  that,  either  by  its  adbefion  to  the  fides  of  the 
VefleJ,  or  by  the  bubbles  of  Air,  which  the  Blood 
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gather*  upon  falling  into  the  Porringer,  and  which 
flick  to  it's  Surface,  the  Crafftmtntum  is  kept  from  fink- 
ing, and  teems  to  float  upon  the  top  of  the  Scrum. 

Thefe  Accidents  feem  to  have  given  the  firft  occa- 
fion  to  that  Opinion,  which,  I  think,  has  been  gene* 
rally  entcrtain'd  by  ihofe  who  have  writ  upon  this 
Subject",  namely,  that  the  globular  part  of  the  Blood 
is  ipeciftcalJy  lighter  than  the  Scrum,  in  which  it 
fwims. 

But  that  which  has  fo  fully  eftablifht  this  perfla- 
tion, is  the  Authority  of  the  late  excellent  Mr.  Beyle, 
who,  among  the  many  valuable  and  curious  Experi- 
ments he  has  given  us  in  his  Natural  Hiftory  of  Human 
Blood,  has  left  the  following  ones  upon  this  Subject. 

The  fpecifick  Gravity  of  Serum  of  Human  Blood 
was  iound  by  weighing  a  piece  of  dealing  Wax  firft  in 
Serum,  and  afterwards  in  Water,  to  be  to  the  fpecifick 
Gravity  of  Water,  as  1014  to  1000. 

In  a  fecond  Experiment,  which  for  greater  accuracy 
was  made  with  an  Inflrument  contriv'd  on  purpofe, 
the  fpecifick  GraWty  of  Serum  was  found  to  be  to  that  of 
Water,  as  1194,  to  loco. 

In  a  third  Experiment  made  by  the  fame  Inftru- 
menr,  and  with  Serum  from  the  Blood  of  another  Pcr- 
fbn,  it's  fpecifick  Gravity  appeared  to  be  1186. 

The  Medium  between  thefe  two  lad  Experiments  is 
1190,  which  has  fince  been  univerfally  rccciv'd  for  the 
fpecifick  Gravity  of  Serum  of  Human  Blnod,  the  flrlt 
Experiment  being  declar'd  by  Mr.  Boyle  himfelf  to  be 
lefs  cxa&Iy  made  than  the  other. 

The  fpecifick  Gravity  of  Human  Blood  was  found 
by  Mr  jBeyle,  to  be  to  that  of  Water,  as  1040  to  1000 ; 
though  on  account  of  difficulties  by  him  mentioned, 
he  was  far  from  being  fatisfy'd  with  this  Experiment, 
and  recommended  the  thing  to  farther  tryals. 
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Thefc  Experiments  however  having  hitherto  pad 
unconrrovcrted,  and  it  appearing  from  them,  that  the 
(pecifkk  Gravity  of  Serum  was  greater  than  that  of 
Blood  in  the  proportion  of  iiyo  to  1040,  or  of  8 
to  7  nearly ;  it  was  a  neceflary  confequence  of  this, 
that  the  Blood  Globules  were  fpecifically  lighter  than 
the  Scrum,  and  that  in  a  very  great  degree,  confide- 
ring  the  fmall  propornon  that  the  bulk  of  the  Cnfit* 
minium  was  found  to  bear  to  that  of  the  Serum, from 
other  Experiments. 

From  this  k  was  not  improbably  conje&ured,  that 
thefe  Globules  were  thin  Veficlcs  fill'd  with  an  Aereal 
fubftancc :  and  this  Opinion  feem'd  to  receive  a  great 
confirmation,  upon  it's  being  obferv'd,  in  viewing  the 
Circulacion  by  a  Microfcope,  that  a  Blood  Globule,  in 
pa:]:ng  through  a  very  narrow  VelTel,  would  change 
jrs  fbape  firm  a  Globular  to  an  Oval  Form,  and  would 
recover  it's  former  Figure,  as  foon  as  it  was  got  thro* 
the  narrow  l;a fla ge;  which  appearance  feem'd  to  be  na- 
turally accounted  for  from  the  Elafticity  of  the  included 

Upon  this  conjedure  have  been  built  a  great  many 
Solutions  of  the  i  hxnomena  obfcrvable  in  the  Animal 
Occonomy,  and  the  difbrders  of  it;  particularly  a  late 
ingenious  account  of  Mufcular  Motion,  It  it  net  my 
b-fmefs  at  prefent  to  examine  any  of  thefe,  nor  ii  it 
my  defign  to  call  any  reflection  upon  their  Authors, 
who  were  led  into  this  miftake  by  the  natural  confe- 
rence of  a  matter  or  Fadt,  for  the  truth  of  which  they 
had  fo  great  an  Authority,  as  that  of  the  excellent  Pet- 
(on  above-mentioned.  But  I  hope,  I  fhall  eafily  be 
pardoned  for  enquiring  into  the  foundnefs  of  the 
foundation,  when  the  Superftru&ure  creeled  thereupon 
;  j  fo  confiderable  ;  and  the  following  Experiments, 
however  trivial  in  themfelves,  will  not  appear  unworthy 
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the  confideration  of  the  Royal  Society  if  ic  be  found, 
that  they  may  prevent  us  from  running  into  Errors  of 
the  greatcft  confequence. 

Exp- 1.  I  have  fcveral  times  cut  off  a  fmall  part 
of  iheCraffamoitum,  when  by  its  adhefion  to  the  fides 
of  the  Porringer  it  has  feemd  to  fwim  upon  the  Sur- 
face of  the  Serum,  and  have  put  it  into  another  Vefc 
fel  fiil'd  with  Serum :  upon  which  it  has  immediately 
funk  to  the  Bottom. 

Exp.  II.  When  the  Coagulum  has  been  buoyd  up  in 
the  Serum  by  the  bubbles  of  Air  adhering  to  it's  Sur- 
face, I  have  feparated  a  fmall  part  of  it,  where  thofe 
Bubbles  have  been  thickeft,  and  put  it  into  a  Glafs  of 
Serum,  in  which  it  has  fwom,  as  before.  Then  letting 
the  Glafs  upon  the  Air-Pump,  thofe  Bubbles  burft  af- 
ter one  another,  as  the  Receiver  was  cxhaufting,  and 
the  Air  being  again  let  into  the  Receiver,  the  lump 
of  Craffamenttim  funk  to  the  bottom  of  the  Glafs. 

Exp.  Ill  1  have  often  placed  a  drop  of  Serum  upon 
a  clean  Glafs  before  a  Microfcope,  in  which  I  had 
diflolv'd  a  very  fmall  quantity  of  Blood;  and  obferv'd, 
that  when  the  Glafs  was  held  in  a  perpendicular  Po- 
(lure,  the  Blood-Globules  fubfidcd  to  the  bottom  of 
the  Drop ;  and  inverting  the  Glafs,  the  Globules  again 
defcended  thro*  the  Serum  to  the  Bottom.  I  had  the 
fame  fuccefs  with  a  fmall  quantity  of  Serum  and 
Blood  in  a  Capillary  Tube.  And  the  fame  thing  has 
been  long  fmce  obferv'd  by  the  famous  Mr.  Leeuvrert- 
hock. 

Thefc  Experiments  undeniably  demonflrate,  that  the 
C raff  amentum,  or  globular  part  of  the  Blood,  is  fpecifi- 
cally  heavier  than  the  Serum ;  and  confequently  it  is 
by  no  means  probable,  that  the  Blood  Globules  are 
Veficks  fiil'd  with  Air,  or  any  other  Fluid  lighter  than 
Scrim*   And  that  they  are  not  fill'd  with  any  fort  of 

9  tJ'  Elaftick 


"*  .T 


(  tdb4  ) 

Elaftick  Fluid,  will  appear  from  the  following  Experi- 
ment. 

Exp.  IV.  In  a  fmall  quantity  of  Serum  of  Human 
Blood,  I  diflblv'd  fo  much  Blood,  as  that  the  Globules 
might  not  lye  too  thick  together,  to  hinder  their  being 
feen  diftindtly.  Then  having  lodged  a  (mall  drop  of 
this  Liquor  on  the  infide  of  a  thin  Glafs  Tube,  I  fitted 
the  Tube  on  to  the  Air- Pump,  and  placed  a  MicroP 
cope  by  it,  fo  that  I  could  fee  the  Blood  Globules 
through  the  Tube.  This  being  done,  I  caus'd  'the 
Tube  to  be  exhaufted,  keeping  my  Eye  upon  the  Glo- 
bules all  the  time,  in  order  to  obferve  whether  they 
dilated  themfelves,  as  the  Air  was  withdrawn ;  but 
could  not  perceive  the  leaf*  alteration,  they  appearing 
exactly  of  the  fame  bignefs  in  the  Kcrnim,  as  they 
had  done  before.  Whereas  if  they  had  been  fill'd  with 
an  Elaflick  Fluid,  they  would  either  have  burft,  or 
have  been  dilated  to  at  lead  70  or  80  times  their 
former  Magnitude.  The  Stop-cock  being  afterwards 
turn'd,  arid  the  Air  fuffcr'd  to  re-enrer  the  Tube,  the 
Blood-Globules  ftiHretain'd  the  fame  bignefs,  as  in  frtc»:. 

To  this  it  will  perhaps  be  objected,  that  a  learned 
Member  of  this  Society,  in  a  Book  lately  publiuYd,  has 
aflerted  the  direct  contrary  to  what  I  here  affirm,  and 
has  aiTur'd  us,  that  the  Blood-Globules  in  an  exhaufted 
Receiver,  inftantly  fwell,  and  dilate  themfelves  (b,  as 
ro  become  incredibly  large.    But  as  that  Gentleman 
does  not  tell  us,  upon  what  Experiment  thfs  aiTertioa 
is  grounded,  it  may  not  be  unreafonable  to  fuppofe, 
that  he  was  milled  by  the  common  Hypothecs,  which 
he  there  maintains,  of  the  Blood-Globuies  being  fiHd 
with  Air,  and  by  what  he  has  heard  or  feen  of  the 
bubbles  of  Air,  which  arife  from  Blood  in  the  Air  Pump  in 
the  fame  manner  as  from  other  Dquors,  and  Wirfcfc  Hot 
e*fily  breaking,  out  ftdm  lb  vifeid  a  Fluid,  occafon 

\  ~"  r  "  the 

•  * 


Digitized  by  Google 


1 


the  appearance  he  mentions.  However  this  may  bet 
to  prevent  any  difpute,  and  avoid  the  coming  to 
Vtri  credits*,  (hirites  ?  I  (hall  offer  a  Teftimony,  that 
every  body  will  be  fatisfy'd  with,  namely  that  of  the 
learned  and  ingenious  Mr.  Muhint  Profeflbr  of  Aftro<* 
nomj  in  Grtjham  Qclledge,  and  one  of  our  Secretaries, 
who  having  honour'd  me  with  his  Company  ac  a  re- 
petition of  this  Experiment,  in  order  to  be  witnefs  to 
the  Event,  was  fully  fatisflcd  upon  repeated  tryals, 
that  there  was  no  perceivable  difference  between  the 
Magnitude  of  the  Blood  Globules  in  the  Air,  and  in 
Vacuo.  Upon  tliis  occafion  the  two  firft  Experiments 
were  likewife  repeated  in  his  prefencc,  with  the  lame 
Succefs,  as  above  related. 

Though  what  has  been  already  faid  is  a  fuffieient 
proof  of  the  Opinion  a'bove- mention  d,  yet  however: 
to  prevent  the  Objections,  which  may  arife  for  want 
of  Experiments  made  in  the  fame  manner  with  Mr. 
Bojles,  as  well  as  for^he  fatisfadiort  of  the  Curious, 
who  may  be  defirous  to  know  the  true  Specifick  Gra- 
vities of  Serum  and  Blood,  I  lhall  proceed  to  demon- 
f\  rate  the  fame  thing  by  Hydroftatical  Experiments. 

Exp*  V.  Novtmb*  13.  1 7 13.  Having  fufferd  a  quan- 
tity of  my  own  Blood  to  (land  about  24  Hours  in 
the  Porringer,  and  then  drawing  off  the  Serum  carefully 
with  a  fmall  Siphon  into  a  convenient  Glafs,  I  found 
by  the  HydroQatical  Balance  its  Specifick  Gravity  to 
be  to  that  of  Water,  as  1019,8  tp  1000. 

Exp.  VF»  Feb.  xi.  1716-7.  I  cxamin'd  the  Serum 
from  the  Blood  of  another  Perfon  in  the  fame  manner 
and  found  its  Specifick  Gravity  to  be  iox8,<>. 

Exp  VII.  VIII  and  IX.  April  ith,  l?t1-  I  obtain'd 
three  (cveral  quantities  of  Serum  from  the  Blood  of 
different  Perfons.   The  firft  of  thefe  wa?  of  a  deep 
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Colour,  inclining  fomcthing  to  red,  and  a  little  Turbid. 
It's  Spccifick  Gravity  was  1019,  7- 

The  fecond  was  likewife  a  little  Turbid,  and  of  a 
pale  whitiOi  Colour.  The  Specifick  Gravity  of  this 
was  1030, 2. 

The  third  quantity  of  Scrum  was  perfectly  clear,  and 
of  the  colour  of  Canary.  Its  Speciiick  Gravity  was 
found  to  be  1030. 

Though  thefe  five  feveral  Experiments  were  all  care- 
fully made,  and  with  a  Balance  whofe  accuracy  I  was 
well  afliir'd  of,  yet  for  farther  Evidence,  I  thought  it 
proper  to  make  that  which  follows,  after  another  man- 


Exp.X.  ?d*.  15th.  17 18.9.  Idrew  off*  all  the 
Serum  from  five  or  fix  feveral  Porringers,  containing  the 
Blood  of  different  Perfons.  This  1  found  to  be  a  lit: 
tie  tinged  with  Blood,  which  was  occafiond  by  my 
being  oblig'd  to  draw  it  off  pretty  near  to  the  bottom 
of  the  Porringers,  in  order  to  obtain  a  quantity  fuffi- 


for  my  purpofe.  For  this"  eafon  1  fu&erd  it  to 
fiaad  about  two  Days,  in  which  time  the  Globular 
part  of  the  Blood  was  entirely  precipitated  to  the  Bot- 
tom, and  the  Serum  was  become  perfectly  fine  and 
transparent.  I  then  drew  it  off  witl*  a  Siphon  into  a 
Glafs  Vial  with  a  narrow  Neck,  which  I  fili'd  to  a 
certain  mark  made  in  the  Neck  for  that  purpofe. 
This  done,  I  plac'd  my  Vial  in  a  nice  pair  of  Scales, 
in  which  I  had  a  cpunterpoife  for  the  weight  of  the 
Vial,  an^  found  that  quantity  of  Serum  to  weigh 
4284^  Grains. 

Then  pouring  out  the*Scrum,  I  fili'd  the  Vial  with 
common  Water  to  the  fame  mark,  and  found  the 
weight  of  the  Water  to  be  2x19  Grains. 

From  which  it  follows,  that  the  Spccifick  Gravity 
of  this  Scrum  was  1019, 4* 

Exf. 
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Exf'.  XL  July  1 4.  1719.  I  procurd  a  quantity 
of  Blood  taken  from  the  temporal  Artery,  from  which 
I  drew  off  the  Serum  the  next  Day,  and  weighing  it 
in  the.fame  manner  found,  it's  Specifick  Gravity  to  be 
1018, 8» 

Thefe  Experiments  agree  fo  nearly  together,  that 
the  little  difference  between  them  may  very  well  be 
attributed  to  that  which  is  between  the  Serum  of  dif- 
ferent Perfons;  or  to  the  variations  occafion'd  by  heat 
and  cold  in  the  feveral  Seafons  of  the  Year,  in  which 
they  were  made.  So  that  from  them  *we  may  fafely 
determine  the  Specifick  Gravity  of  Serum  of  Human 
blood  at  a  Medium  to  be  1019,59  or  in  a  round  num- 
ber io jo.  From  which  the  greateft  Variation  in  any 
of  thefe  Experiments  is  little  more  than  one  in  10004 
whereas  the  difference  between  Mr.  Beyle s  Experiments 
and  mine  amounts  to  160  in  1000. 

Exf.  XV.  Afril  6.  17 17.  In  order  to  find  the 
Specifick  Gravity  of  Human  Blood,  which;  by  reafon 
of  it's  tenacity,  and  fudden  alterations  uf>on  (landing, 
cannot  be  dctermind  by  the  Hydroftatical  Balance ;  I 
took  a  narrow-neck'd  Vial,  and  fill'd  it  to  a  Mark, 
with  Blood  pourd  immediately" out  of  the  Porringer, 
as  foon  as  the  Perfon*  was  blooded.  This  I  weigh  d, 
as  I  had  done  the  Serum  before,  and  found  it'3  Speci- 
fick Gravity  to  be  1051. 

Exp.XUL  Aug.  5th.  1717.  Having  fill'd  the  fame 
Vial  with  the  Blood  of  another  Perfon,  running  im- 
mediately out  of  the  Vein  through  a  Funnel,  it's  Spe- 
cifick Gravity  was  determin'd  at  1053. 

Suffering  this  to  (land  till  it  was  cold,  I  found  the 
Blood  was  funk  a  fmall  matter  below  the  Mark  in  the 
neck  of  the  Vial.  This  being  fill'd  up  with  the  Wa- 
ter, which  in  (b  fmall  a  quantity  could  make  no  fenu> 
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l>lc  difference  from  Blood ,  I  fouod  tbc  Specifick  Grt- 
vity  of  cold  Blood  to  be  1055. 

E>p.  XIV.  Aug.  6th.  1718.  The  kft  Experiment 
being  repeated  in  the  fame-  manner  a*  the  Year  be- 
fore, the  Specifick  Gravity  of  cold  Blood  was  again 
found  to  1055. 

Exp.  XV.  July  14th.  1719.  The  Arterial  Blood, 
from  which  the  Serum  was  afterwards  drawn  off  for  the 
nth  Experiment,  being  weigh  d  in  the  fame  manner* 
■its  Specifick  Gravity  was  1051,  5. 

As  this  Arterial  Blood  and  it's  Serum,  differ  no  more 
in  Specifick  Gravity  from  Venal  Blood  anoV&nww, 
than  the  fcveral  Portions  ot  thefe  do  from  one  ano- 
ther, it's  plain,  that  the  difference  in  this  refped  be- 
tween Arterial  and  Venal  Blood  is  wholly  inconfide- 
rable.  The  Animal  Oeconomy  indeed  teaches  as 
that  the  Serous  Liquor  is  perpetually  drawing  off 
from  the  Arterial  Blood  by  the  ieveral  Secretions,  but 
as  the  quantity  fe para  ted  in  one  Circulation  is  very 
fmall,  the  tflood  mud  arrive  in  the  Veins  nearly  of 
the  fame  d entity,  as  when  it  runs  through  the  Arte- 
ries. 

In  the  13th  Experiment  we  oMcrv'd,  that  the  Blood 
alter'd  itVSpecifick  Gravity  uptfn  cooling  from  1053 
to  1055;  from  which -we  may  infer,  that  if  the  Blood 
made  ufe  of  in  the  12th  Experiment  had  been  fuflered 
to  flantl  till  ir  was  cold,  it's  Specifick  Gravity  would 
iiavc  been  1053;  wherefore,  taking  a  Medium  be- 
tween the  four  Jaft  Experiments,  we  may  allow  the 
Specifick  Gravity  of  cold  Human  Blood  to  be  1054. 

The  difference  of  14  Parts  in  a  1000,  between  this 
urid  the  Specifick  Gravity  determined  fey  Mr.  B*yU,  is 
eafily  accounted  for,  if  we  corifidcr,  that  that  Geatk- 
man  did  not  make  ufe  of  .a  >V*fk\  with  a  narrow 
"Neck,  as  plainly  appears  from  the  circumftances  men- 
.  *  *  tioned 
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tioned  in  his  Experiment ;  and  confequently  a  (mall 
error  in  the  height  of  the  Liquor  would  make  a  confi- 
derable  alteration  in  the  Specifick  Gravity. 

Since  therefore  the  Specifick  Gravity  of  Human  Blood 
is  1054,  and  that  of  its  Serum  1030,  it  is  plain,  that 
Blood  is  heavier  than  Serum (by  about  one  part  in  43. 
From  which  it  manifeflly  follows,  that  the  GlobuJax 
part  of  the  Blood  is  fpecifically  heavier  than  the  Serum, 
fince  the  Globular  part  being  feparatcd  from  the  Blood 
leaves  the  remainder,  or  the  Serum,  fpecifically  lighter 
than  the  intire  Mafs. 

But  in  order  to  determine  the  exa&  Specifick  Gra- 
vity of  the  Blood  Globules,  it  is  fir  ft  neceflary  to  know 
the  Proportion,  which  the  whole  quantity  of  the  Cr*[. 
[amentum  contained  in  Blood  bears  to  the  Serum.  To 
this  end  Mr.  Bojle  has  given  us  two  (everal  Obferva- 
tions  of  the  weights  of  the  C  raff  amentum  and  Serum,  af« 
ter  they  have  feparated  one  from  another  in  the  Por- 
ringer. But  befides  the  difficulty  of  making  this  Ex- 
periment with  any  tolerable  exa&nefs,  it  is  to  be  con* 
fider'd,  that  there  is  a  great  deal  of  Scrum  contained  in 
the  interfaces  of  the  Globules,  that  compofe  the  Crajfu* 
mentum.  , 

This  difficulty  however,  is  in  fome  mcafure  anfwer'd 
by  two  other  Experiments,  which  Mr  Boyle  made  for 
this  purpofe,  after  the  following  manner.  He  put  a 
quantity  of  the  Craff'  m^mum,  already  feparatcd .  from 
the  Scrum,  into  an  Alembick,  and  diftilld  off  the  re- 
maining Serum  to  drynefs,  but  without  drawing  off  the 
Oil,  or  Volatile  Salt ;  after  which  he  weigh'd  the  di- 
ftill*d  Liquor,  and  the  dry  Mafs  :cfc  behind. 

By  comparing  thefc  Experiments  wi  h  the  two  for^. 
iner,  it  Will  be  found  thar  the  entire  weight  of  Serum 
contam'd  in  Blood  is  nearly    of  the  whole,  and  con- 

fcquently 
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confequcntly  the  weight  of  the  dty'4  Cr$mi*t*m  is 
only  two  fifteenths  of  the  Blood. 

But  for  farther  fatisfadion,  an  Analyfis  Was  made 
at  my  defire  with  a  large  quantity  of  Blood,  amount- 
ing to  four  Pounds  fourteen  Ounces,  by  that  ingeni- 
ous and  skilfull  Chymift,  Mr.  John  Brown. 

From  this  was  obrain'd,  with  a  very  gentle  heat,  two 
Pounds,  fourteen  Ounces,  and  fix  Drachms  of  a 
PhlegmatieklLiquor,  that  had  fcarce  any  thing  of,  the 
fcetid  Scent,  which  is  ufual  in  the  diftillation  of  Ani- 
mal Subftanccs;  and  it,s  Specifick  Gravity  was  nearly 
the  fame  with  that  of  common  Water,  being  but 
idoo,8.  This  being  mixt  with  a  ftrong  folution  of 
Alum,  fcarce  afforded  zny  Coagulum but  exhibited  a 
confutable  one  upon  mixture  with  a  folution  of  Rp 
ntAn  Vitriol. 

The  diftillation  being  continued  with  the  fame 
Heat,  we  had  feven  Ounces  more  of  Phlegm  confide- 
rably  impregnated  with  Volatile  Salt,  as  was  manifeft 
from  the  Smell.  The  Specifick  Gravity  of  this  was 
1007,  and  having  mix'd  it  with  Tinftura  fiirtis  oftb 
pta9  Solution  of  Alum,  and  of  Roman  Vitriol,  a  lira 
CoAgulum  was  precipitated.  In  diftilling  thcfe  there 
was  loft  by  Evaporation,  two  Ounces  and  two  Drachms. 

The  third  portion  of  Lfquor,  being  rais'd  with  a 
ftronger  Fire,  amounted  to  feven  Ounces  fix  Drachms. 
This  was  reddifh,  and  turbid,  and  to  ftrongly  charg'd 
With  Volatile  Salts,  that  it  might  very  well  defer ve 
the  name  of  Spiiic.    Its  Specifick  Gravity  was  1080,  1, 

Bcfides  thcfe  we  had  feven  Drachms  of  Volatile 
Salt,  an  ounce  of  Oil,  and  eight  Ounces  four  Dracbuis 
of  Caput  Mortuum,  which  ft  ill  retahVd  fome  fmall  re- 
mainder of  the  Oil,  as  was  manifeft  from  its  taking 
Fire  at  the  flame  of  a  Candle.  In  this  latter  Jwuc  of 
the  Operation  was  loft  three  Ounces;'  feven  Drachms. 

I  Upon 
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Upon  making  due  allowance  for  the  difference  be- 
tween the  Specifick  Gravities  of  the  three  firft  Portions 
of  Liquor  and  that  of  Serum,  as  likewjfe  for  what 
was  loft  in  the  two  feveral  parts  of  the  Operation, 
which  we  may  reafonably  conclude  to  have  been  of  a 
Specifick  Gravity  nearly  the  fame  with  that  of  the  Li- 
quor drawn  off,  it  will  be  found,  that  the  quantity 
>  of  Serum  contain  d  in  this  Mafs  of  Blood  was  about  ~ 
of  the  whole  Weight,  and  confequently  that  the  quan- 
tity of  Craffamentum  was  £  of  the  fame  Weight. 

)f  we  calculate  therefore  upon  this  Suppofition,  that 
the  weight  of  the  Globular  part  of  the  Blood-  is  ~  of 
the  whole,  we  (hall  find  the  Specifick  Gravity  of  a 
Blood  Globule  to  betothatof  Water  as  1x77  to  1000. 

If  we  follow  the  proportion  of  ~,  which  refults  from 
Mr.  Boyle's  Experiments,  the  Specifick  Gravity  of  a 
Blood  Globule  will  be  1141. 

But  this  computation  is  in  all  appearance  a  great 
deal  too  large ;  for  we  cannot  be  afliir'd,  that  our 
whole  quantity  of  aqueous  Liquor  was  rais'd  from  the 
Serum  of  the  Blood.    On-  the  contrary  it  is  more  than 
probable,  that  a  con  fid  cr  able  part  of  it  was  afforded 
by  the  Blood  Globules  themfclves,  efpecially  in  the 
latter  part  of  the  Operation,  when  their  texture  mud  of 
neceflfity  have  been  broken  and  diflblv'd  by  the  ftrong 
Fire  that  was  made  ufe  of.   To  prove  this,  we  need 
only  confider  the  condition  of  the  dry  d  Craffamenfum^ 
after  the  Phlegm  is  drawn  off",  that  being  now  a  hard 
and  brittle  Subftance :  whereas  the  Globules  in  their 
natural  State  are  fbft  and  yielding.    For  which  rcafons 
it   may  perhaps  be  more  fatisfadtory  ,    if  we  at- 
tempt to  find  the  quantity  of  the  Globular  part  of  the 
Blood  after  another  manner. 

It  appears  therefore  from  Mr.  Boyle's  Obfcrvations. 
thai  the  quantity  of  Serum,  which  may  be  pour'd  of? 
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'from  the  Crafm/ntum,  is  about  one  half  of  the  whole 
Mafs.  The  remaining  Crajfamentum  confifts  of  the 
Blood  Globules,  and  a  quantity  of  Serum  filling  up  the 
Interftices  between  them  ;  which,  if  the  Globules  keep 
their  Spherical  Form,  may  eafily  be  found  by  the  prin- 
ciples of  common  Geometry,  to  be  nearly  one  half  of 
the  bulk  of  the  Crk(famentum:  but  if  the  Globules  by 
their  preflure  againft  one  another  change  their  Figure, 
the  quantity  of  Strum  will  be  fomething  lefs. 

If  this  quantity  of  Serum  lying  between  the  Blood 
Globules  be  added  to  that  pour'd  off,  it  appears,  that 
the  Strum  contain  d  in  Blood  is  -about  \  of  the  whole 
bulk,  and  confequently  that  the  Blood  Globules  make 
about  x  °f  £he  whole.  From  which  we  (hall  find  the 
Specifick  Gravity  of  the  Blood  Globules  to  be  to  that  of 
Water  as  1126  to  1000* 

If  we  fuppofe  the  Blood  Globules  to  make  j,  {,  7, 
or  t  of  the  whole  bulk,  their  Specifick  Gravity  will  be 
*efpe<fHvely  1174,  1*50,  noi,  or  1078.  So  that 
upon  any  of  thefe  Suppofitions,  the  Specifick  Gravity 
of  the  Blood  Globules  will  be  confiderably  greater  than 
that  of  the  Strum,  and  confequently  they  cannot  be 
fuppos'd  to  be  Veficles  fili'd  with  an  Aereal  Subflancc. 

It  will  therefore  perhaps  be  askt,  What  do  they  re- 
ally confift  of  ? 

In  order  to  come  to  a  Solution  of  this  Queftion,  it 
may  be  proper  to  take  notice, 

That  Blood  is  compos'd  of  Phlegm,  Oil,  Volatile 
and  fixt  Salts,  and  Earth.  For  as  to  the  Spirit,  we 
look  upon  it  with  Mr  Boyle,  to  confift  of  the  Phlegm 
and  Volatile  Salt  united  together. 

That  the  Strum,  upon  a  Chymical  A nalyfis,  exhibits 
a  great  deal  of  the  firft  of  thefe,  and  the  others  in  a 
very  fmall  quantity. 

That 


Digitized  by  Google 


(  ioij  ) 

That  on  the  contrary  the  Crafftmentum  yields  much 
left  Phlegm,  but  the  other  Principles  much  more  co- 
pioufly  than  the  Serum* 

From  which  Data,  I  think,  we  may  fafely  conclude, 
that  the  C rajfjmcnt Mm,  or  Globular  part  of  the  Blood, 
confifts  of  fome  Phlegm  united  with  the  Oil  and 
Salts,  and  a  fmall  quantity  of  Earth 

But  what  is  the  exa£  proportion  of  theft  feveral 
Principles  to  one  another;  what  alterations  are  produ- 
ced in  the  Body  by  a  change  of  this  proportion  ;  how, 
and  in  what  part  thefe  Globules  are  form'd;  by  what 
means  they  prcierve  their  Figure,  without  diflblviog  in 
the  Serum,  or  uniting  with  one  another;  what  varia- 
tions are  made  in  their  Speciflck  Gravities  by  Heat  and 
Cold ;  and  what  are  the  efTe&s  of  thofe  Variations, 
are  Queftions  not  very  eafy  to  be  folv'd,  and  yet  of 
lb  much  importance  to  the  Animal  Oeconomy,  that 
it  were  greatly  to  be  wifhc,  we  had  a  number  of  Data  • 
fofficient  to  determine  them. 

* 

P.  Since  this  Paper  was  tent  to  the  Prefs,  I  made 
the  following  Experiments,  which  ferving  to  confirm 
the  Method  lad  made  ufe  of,  for  finding  the  Specifick 
Grav>  y  of  the  Blood  Globules,  it  may  not  be  impro- 
per ro  relate  them* 

Au?uft  6  1 7  '  9-  1  took  a  lump  of  the  Craffamen* 
turn  and  wafti'd  it  gehcly  in  fair  Water,  to  tree  it 
from  the  loole  Globules,  which  precipitating  out  of 
the  Scrum,  after  the  Coa^ulum  is  form  d,  do  not  unite 
into  one  Body  with  it.  This  done,  1  laid  it  on  a 
fpu.^y  ^rown  Paper,  in  ^rdcr  to  drain  ofF  the  (uper- 
fjuous  Moifture.  Af'er  which,  weighing  it  firlt  ins 
Air,  and  then  in  Water,  I  found  ic5  Specifick  Gravity, 
zo  be  1383,. 

o  R  a.  Anotbei 
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Another  lump  of  the  fame  Crajfamentum  being  weigh'd 
in  the  fame  manner,  its  Specifick  Gravity  was  108^,9. 

Sept.  18.  1 71 9.  I  found  the  Specifick  Gravity  of 
another  piece  of  Craffamentnm  to  be  1 082.1. 

A  fecond  piece  from  the  Blood  of  a  different  Per- 
fon  gave  me  1086,1. 

A  third  from  the  fame  Perfon  gave  108 6,6. 

From  this  it  follows  that  the  Specifick  Gravity  of 
the  Blood  Globules  is  at  lead  1084,  which  is  the 
Medium  between  rhefe  five  Experiments. 

But  if  we  allow  one  half  of  the  bulk  of  the  Craffa- 
mem  urn  to  confift  of  Strum,  filling  up  the  Spaces  be- 
tween the  Blood  Globules,  we  (hall  find  their  Spe- 
cifick Gravity  to  be  1138. 

From  this  we  mud  make  a  fmall  abatement,  becaufe 
feme  part  of  the  Serum  muft  have  been  fquees'd  out 
from  between  the  Globules,  by  their  yielding  to  one 
anothers  Preflurc,  when  the  lump  of  Cuff  amentum  lay 
upon  the  Paper :  and  this  will  reduce  their  Specifick 
Gravity  fufficiently  near  to  iiz6,  as  wc  had  before 
determind  it. 


IV.  An  Acconnt  of  the  Sunk  IJland  in  Humber, 
fome  Years  fence  recover' d  from  the  Sea.  Being 
an  ExtraB  of  a  Letter  Communicated  to  the 
Royal  Society  by  John  Chamberlayne,  B/q$ 
R..  S.  S. 

THis  Ifland  goes  by  the  name  of  the  Sunk  IJland, 
fo  called  I  luppofe  from  the  finking  Marlh  Ground 
about  it.    As  for  its  Original,  one  may  make  pretty 
fure  Conjectures  of  that  I  believe,  becaufe  'tis  yet  with- 
in 
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in  the  memory  of  Man,  fince  it  began  to  raife  its  Head 
above  the  Ocean,  there  being  feveral  old  People  here 
alive,  who  can  remember  when  there  appeared  nothing 
of  it  but  a  wad  and  barren  Sand;  and  that  only  at 
Low- Water  too,  when  for  the  fpace  of  a  few  Hours  it. 
fhewed  its  Head,  and  then  was  buried  again  till  the 
next  Tides  Retreat :  thus  fuccefiively  it  liv'd  and  died 
until  the  Year  1666,  when  it  began  to  maintain  its 
ground  againft  the  infulc  of  the  Waves ;  about  which 
time  it  began  to  be  refcued  wholly  from  future  dan- 
ger, by  the  Care  and  Industry  of  Colonel  Giiby,  who 
having,  as  I  am  imform'd,  a  Leafe  or  Gift  of  it  from 
the  Crown,  did  raile  Banks  about  the  rifing  Grounds 
of  it,  and  fo  defending  it  from  the  Encroachments  of 
the  Water,  it  became  Firm  and  Solid  5  and  in  a  ftiort  time 
afforded  good  Pafturage  for  Sheep  and  other  Cattel. 
The  Expences  at  firft  to  improve  it  to  what  it  is, 
mud  needs  have  been  very  confiderable  ;  it  being  en* 
compafe  d  with  high  Banks,  and  deep  Canals  for  re- 
ceiving and  difcharging  the  Liquid  Element,  which 
every  now  and  then  notwithftaading  threatens  to  re-pof- 
fefs  it  felf  of  its  ancient  Hereditament,  but  hitherto  in 
vain;  for  I  now  acquaint  you  of  its  prefent  Safety. 

This  Ifland  is  now  about  9  Miles  in  Circumference, 
within  the  Banks,  which  feem  to  render  it  impregna- 
ble againft  all  future  attacks  of  the  Sea,  and  is  of  a 
very  fat  and  fertile  Soil,  affords  good  Graft,  Corn  and 
Hay,  and  is  replenifhed  with  numerous  flocks  of  Sheep* 
which  are  of  a  larger  Size  and  finer  Wool  than  thofe 
in  Hddernefst  fom  which  it  is  divided  by  about  two 
Miles  in  Water  ;  and  from  Lincolnfhire  by  about  four.  It 
is  ftor'd  with  vaft  numbers  of  Rabirs,  that  feem  innu- 
merable, they  appearing  through  all  Parts  in  prodigious 
Swarms;  their  Skins  are  counted  the  fined  in  England, 
of  a  dark  Moufe  Colour,  Shagg'd,  and  foft  as  silk. 

There  ' 


There  are  alfb  Cows  and  Horfes  feeding  con- 
ftanrly  in  the  Place,  with  great  plenty  of  Wild  Foul. 

The  Inhabitants  are  not  (b  numerous,  there  being 
only  three  Families  that  live  constantly  upon  rhe  Place; 
however  they  are  never  too  folirary,there  being  abundance 
of  Workmen  and  Labourers  that  continually  refort  thi* 
ther,  fometimes  I  am  told  to  the  number  of  a  Hun- 
dred and  upwards,  for  the  repairing  of  the  Banks,  dv. 

The  Yearly  Income  of  the  Proprietor  Mr  Gilby,  a* 
mounts  to  about  800/.  and  pays  the  King's  Taxes  to  thofe 
who  Colled  for  the  Eaft'Riding,  and  is  ufually  uplifted 
by  thofc  of  the  Liberty  and  Townftiip  of  Otttinghtm, 
from  the  Marines  of  which  there  is  a  Paflage  over  the 
Sands  to  the  Sunk  at  Low-water  But  this  Cuftom  of 
paying  the  Kings  Cefs  to  them,  proceeds  only  from 
the  convcniency,  not  Necefliry  *  for  it  never  belong  d 
to  that  or  any  other  Parifti,  fo  that  I  cannot  refolvc 
you  in  what  Diocefc  this  'Hand  lyes,  unlcfs  it  had 
been  united  to  fome  neighbouring  Parifh,  or  converted 
to  one  of  it  felf  *  which  if  effected,  rhe  Tyth  of  Lambs, 
Wool  and  Habits,  &c.  would  make  up  a  handfome 
Benefice.  It  lyes  nearer  indeed  to  the  Drocefe  of 
Tork,  by  at  lead  two  Miles,  than  to  that  of  /.;>;#/*, 
being  two  Miles  South  of  Holdernefs,  in  the  River 
Hnmbtr,  and  four  Miles  North  of  Liacotrtftire,  &c. 


V.  A 
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V.  A  Way  for  Myopes  to  ufe  Telcfcopes  with* 
out  Eye-Glajfes,  an  Object- Glajs  alone  becoming 
as  u/eful  to  tkem,  and  fometimes  more  than  a 
Combination  of  Glajfes.  Communicated  to  the 
Royal -Society,  by  the  fyverend  J.  T.  Defagu- 
liers,  LL.  D.  and  F.  R.  S. 

Lemma  i;  / 

WHat  is  requir'd  of  a  Telefcope  is  to  give  large, 
and  did  in&  Vifion ;  that  is,  to  make  the  Ob- 
ject (as  in  GallUos  Telefcope)  or  its  Image  (as  in  the 
Telefcopes  made  up  of  Convex  Lentes)  appear  under 
a  great  Angle,  and  to  have  all  the  Rays  of  chofe  Pen- 
cils that  enter  the  Eye,  meet  in  a  point  upon  the  Re- 
tina of  the  Eye,  on  their  refpeftive  Axes. 

The  fir  ft  Figure  reprefents  the  Combination  of  two 
Convex  Lentes  for  the  Agronomical  or  inverting  Te- 
lefcopc; where  the  above-mentioned  Requi  fires  are  ob- 
tain d.  A  B  is  the  Object  fuppos'd  at  a  vaft  diftancc 
from  the  Oje&ive  Lens  LL,  fo  that  Rays  coming 
from  the  extremity  A  of  the  Objedt  will  fall  upon  the 
Lens  LL,  in  the  fame  manner  as  if  they  were  paral- 
lel to  their  Axis  AX;  and  after  pa  fling  the  Glafs  u- 
nite  at  at  where  they  projed  the  Image  of  the  Point 
A  ;  from  whence  diverging,  they  fall  on  the  Eye- 
Glafs  //,  and  having  pafs'd  through  it,  go  on  parallel 
ro  each  other,  and  enter  the  Cornea  of  a  common  Eye  E, 
which  unites  thofe  parallel  Rays  upon  its  Retina  R  R  R 
at  a,  where  the  Image  of  a  is  projected :  The  fame 
may  be  faid  of  the  Rays  that  come  from  B,  and  after 

their 
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their  fcvcral  rcfradions  through  the  two  Glaffes  and 
the  Coats  and  Humours  of  the  Eye,  meet  upon  the 
Retina  at  0,  where  they  project  the  diftind  Image  of 
the  Point  b.  The  Rays  that  come  from  all  the  Points 
of  the  Objeft  A  B  being  affected  after  the  fame  man- 
ncr,  give  a  diftind  Image  of  thofe  Points  upon  the 
Retina,  and  therefore  the  Objed  does  appear  diQind. 

The  bbjed  will  alfo  appear  magnified  in  the  fame 
proportion  as  the  Angle  / C /  =  to  b  M  a  (under  which 
its  Image  is  feenj  is  greater  than  the  Angle  A  C  B  un- 
der which  the  Objed  A  B  would  be  feen  by  the  naked 
Eye ;  as  is  more  at  large  demonftrated  by  Dioptrical 
Writers. 

Lemma  i. 

If  parallel  Rays  fall  upon  the  Cornea  of  a  Mjop,  or 
(hort-fighted  Perfbn,  they  will  unite  in  the  Eye,  before 
they  come  to  the  Retina,  the  farther  from  it  the  more 
Convex  the  Eye  is  ;  but  if  the  Rays  which  fall  upon 
the  Cornea  diverge  in  proportion  to  the  too  great  Conve* 
xity  of  the  Eye,  as  from  D,  fuch  Rays  will  be  fo  rcfra- 
ded  by  the  Coats  and  Humours  of  the  Eye  as  to  meet 
in  one  point  upon  the  Retina  R  R,  fee  Fig.  z  and  3. 
Where  I  have  in  the  Scheme  negleded  the  Refradion 
of  the  Rays  parting  out  of  the  Cryflalline  K  into  the  Vt' 
treous  Humour  V,  as  I  do  in  the  other  Cafes- 

This  Lemma  is  alfo  demonftrated  by  Dioptrical 
Writers. 

Lemma  3. 

If  two  Pencils  of  Rays  ( in  each  whereof  all  the 
Rays  are  parallel  to  the  Axis,  as  aC)  fall  upon  diffe- 
rent Parts  of  the  Cornea,  at  the  greateft  diftance  from 
one  another  that  can  be  allow'd  for  thofe  Rays  to  en- 
ter the  Pupil  P  P,  their  Axes  will,  after  enrring  tbe 

Aqutw 
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Aqums  Humour,  converge,  and  meet  either  in  the 
Vitreous,  or  Cryftaliine  Humour,  according'  to  the 
Convexity  of  the  Cornea  thro*  which  they  pafs'd,  and 
diverge  again  before  they  come  to  the  Retina;  the 
Rays  of  each  Pencil  converging  upon  their  refpedive 
Axes,  to  the  place  where  the  faid  Axes  crofs  one  ano- 
ther, Fig.  4. 

♦ 

Demcnftration. 

The  Axes  aCa,  «C«,  falling  obliquely  upon  the 
Cornea-  at  C,  C,  and  entring  from  Air  into  the  Aqueous 
Humour,  will  be  refradted  towards  the  Perpendicular 
to  K:  where  ftriking  more  dire&Iy  upon  the  Cry- 
ftalline ,  they  will  go  on  to  *,  a,  upon  the  Retina 
R  R  R  R,  decuflating  at  V  within  the  Vitreous  Humour. 
The  other  Rays  r,  r;  p,pt  after  their  Refraction  in  the 
Aqueous  Humour,  fall  more  obliquely  on  the  Cry flalline, 
and  therefore  are  refracted  again  fo  as  to  meet  at  V, 
where  the  Axes  alfo  meet,  and  thence  go  on  to  the  Re- 
Una  RRRR,  Fig.  4. 

Lemma  4. 

But  if  the  Axes  of  the  above-mentiond  Pencils  arc 
Parallel,  the  Rays  that  accompany  them  diverging 
from  a  Point  fo  near  the  Eye,  that  the  divergence  may 
be  proportionable  to  the  too  great  Convexity  of  the  Eye  ; 
then  only  the  Axes  will  meet  in  the  Eye  before  they 
come  to  the  Retina  (by  Lemma  j.)  but  the  other  Rays 
will  not  unite  upon  their  refpective  Axes,  till  they 
come  te  the  Retina,  (by  Lemma  i.) 

•  * 

Propofition. 

I  (uppofe  the  Eye  of  the  Myops  Co  Convex  that  he 
,  can  fee  no  farther  than  a  common  Eye,  with  the  Eye- 
Glafsof  aTelefcope  before  it:  then  the  Eye  of  the 
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lifted,  for  computing  the  Eclipfes  of  the  firfi  Satellite 
of  Jupiter,  without  the  help  of  any  other  Numbers. 
The  ea(e  of  this  Calcului  gave  great  fatisfadbon  to  thofc 
chat  delight  in  Telefcope  obfetvations ;  and  has  been 
of  good  ufe  to  encourage  Aftronomers  to  afcertatn  the 
Geographical'Longitudcs  of  many  places,  by  help  of 
thc(c  Eclipfes ;  whofe  f  cqpency  feems  to  afford  us  the 
propercft  means  foe  that  purpofe. 

But  ic  being  now  26  Years  fince  thofe  Tables  were 
pub'iflied,  length  of  Time  has  difcovered  that  this  Sa*  y 
teUites  motion  is  a  fmall  matter  fwifter  than  M.  Caffini 
had  fuppofed  it ;  and  the  Reverend  Mr.  Pound  being 
provided  with  all  the  Qualifications  requifite  for  fuch 
a;  Work,  has  of  late  apply 'd  himfelf  to  rcttify  by  fre- 
quent Obfcrvation  what  he  found  amifs  in  the  afore- 
laid  Calculus ;  and  withal  has  put  it  into  another  Form 
yet  much  more  eafy  and  compendious,  by  bringing 
what  M.  Cajfwi  had  given  us  in  odd  Numbers,  to  the 
Millefimals  of  a*  Circle,  both  as  to  Numb.  I.  which  he 
calls  Numb.  A.  being  the  mean  Anomalie  of  Jupiter  in 
fuch  parts;  as  alfo  to  Numb.  II.  or  our  Numb.  B.  which 
is  the  diftance  of  the  mean  place  of  Jupiter,  from  the 
true  place  of  the  Sun,  and  which  with  the  addition  of 
the  Equation  of  Numb.  3.  gives  the  ttue  ang'e  of 
Commutation  in  the  fame  Millefimals  of  a  Circle.  And 
having  dedu&ed  from  the  Epoches  the  grcateft  Equa- 
tions both  of  Numbs  A  and  B.  he  reftores  them  by  ad- 
ding as  much  to  the  Equations  themfelves,  by  which 
means  they  all  become  Affirmative,  fo  that  the  whole 
computation  is  performed  by  Addition  only. 

The  Reader  is  fuppofed  to  be  acquainted  with  the 
Method  of  M.  Cajfixi's  Calculus,  which  is  at  large  ex* 
plain'd  in  theaforefaid  Tranfaffitn,  Num,  114.  For  which 
reafon  this  fliorter  Dcfcription  may  fiiffice  ar  prefent. 
•  •  *'      .        '%;*..:■*...{:    •  ■ 
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Epoch*  Conjunltionum  frimi  Satellitis  Cum  Jove. 
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The  Ufc  of  the  foregoing  TABLES. 

TH  £  Eclipfcs  of  the  firft  Satellite  of  Jupiter,  as 
has  been  already  faid.  afford  the  beft  means  of 
determining  the  Longitude  .of  places  on  the  Land, 
where  Telefcopes  of  a  convenient  length  may  be  ufed  ; 
thirteen  of  thele  Eclipfes  happening  every  %\  Days; 
but  it  is  rcquifite  that  the  Obferver  know  near  the 
matter  when  thefe  opportunities  offer  themfelves, 
lead  on  the  one  hand  he  let  them  flip,  or  elfe  grow 
weary  by  a  too  long  attendance  on  them. 

Thofe  therefore  who  are  curious  to  obferve  them, 
may  readily  compute  the  times  of  the  Immerfions 
or  Emerfions  of  this  >atellite,  and  that  with  great 
exadnefc,  by  the  following  very  (ho  t  Precepts,  *  hich 
adrrit  of  no  Exception  or  Caution,  viz. 

Out  of  the  firft  Table  take  the  Epoche  for  the  Year, 
with  its  correfponding  Numb.  A  and  Numb,  6;  and  to 
tbem  add,  out  of  the  Tables  of  Months,  the  Day, 
Hour,  Minute  and  Second,  neareft  lefs  than  rhe  time 
of  the  Echpfe  you  feek  for,  together  with  its  Smm. 
A  and  B:  the  >um  of  the  times  is  the  mean  time  of 
the  middle  of  the  Eclipfe.  2.  With  Num.  A  thus  col- 
k^ed  take  out  the  firft  i£quarion  of  the  Conjun- 
ctions ;  as  alio  the  Equation  oi  N»m.  B.  always  to  be 
added  to  Num  B.  before  found.  <.  With  N*m  B  fo 
equated,  take  out  the  fecond  /Equation  of  rhe  Con- 
junctions ;  and  in  the  laft  1  able,  the  third  Aquation, 
as  alfb  the  Semi-duration  of  the  Ecliple  anlwering  to 
Num.  A.  4.  To  the  mean  time  of  the  middle  of  the 
Eclipfe,  add  all  thofe  three  Aquations ;  the  bum  ih  11 
be  the  true  equated  time  of  the  middle  of  the  Eclipfe 
fought,  5,  If  Nam  B.  equated  be  lels  than  j co,  fubtira£ 
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rhe  Semiduration,  and  you  will  have  the  time  of  the  lm- 
merfion,  or  if  it  be  more  than  50b,  adding  the  fame, 
ic  will  give  the  time  of  the  Emerfion. 

But  Note,  the  times  thus  found  are  equal  time,  ftili 
to  be  reduced  10  the  Apparent :  and  that  in  the  Bi(fex- 
td-  Year,  afrcr  February,  one  Day  is  to  be  deduced 
from  the  Day  of  the  Month. 

The  lets  skilful  may  perhaps  be  pleas'd  with  an 
Example  or  two,  which  may  fcrve  them  to  imitate. 
Let  it  he  required  to  find  the  time  of  the  Immerfion 
of  this  Saceliiic  inco  Japi  ers  fliadow,  November  the 
oth  1719.  in  the  Morning.    The  Work  ftauds  thus, 

D.  h.   '     "      Nu.A.  Nu.B. 
1719.    1.  6. 11. 13       872  396 
Novemb.  *  7  •  1 1  -  53  . 19         7%  776 

Conj.Med. 8. 18  .  4.41       944  172, 
iEquat.  I.  5 1 . 53  10  «£q.  B. 

iEquac  lI.          10.  x6  TiT  B.  £quat. 

jtquat.lil.  3  « 10  71 

8 . 19 . 10 •  %y 

i>  6.33  Stmidtr*  Sub  ft. 

Novemb.  8.18.  3.^4  r  ] 

So  that  by  this  Cab*!**,  on  the  ninth  of  Novemh 
at  4  Minutes  after  6  in  the  Morning,  equal  Time, 
!may  be  feen  the  Immerfion  of  this  Satellite  into 
tcr s  ftiadow. 


Another  Example  0iali  .be  of  the  Emtrfion  on  the 
fifth  of  Afril  1720.  viz. 


-  1 


V       ■   ■  17x04 


©.  fey    ?    =  Nu,;A*'  Nu,  B. 

1710.  o«  »o.a*.<.4°  1  OT*  I10 
\y Afrit  :4.;i3.44>^  Bifs>_Ax  144 

ponj'.Mcd.>.io.o7.oi  978  *H 
SEqtiat. !.     '      44  -*3  JLi^  B' 

;Equat  II.  p  •  4f  S67  B.  JEquat. 

J.£quat.  IIT*  3^9  /  • 

Hence  it  appears  that  at  one  Minute  after  Mid- 
night following  the  fifth  of  vipril,  eflual  Time,  will 
happen  the.  Emerfion  1  equircd..  ,  Npt  do  we  doubt 
but  that  the  Event  will  very  (ncariy  anfycr.  .  •    :  ■ 

Laftly*  it  May  not  be  amifsbete  to  inform  the  Rea- 
der, that  *w'e  'have  learnt,  by  "the 'experience;  of  maty 
Years  Qbfervation,  that  the  fecorfd  inequaliry  of  .this 
Satellite  proceeds  fro~*  the  pfogt<ffiveJ?ioji*gxM  « 
Light,  and  is  common  to  all  the  reft  $>f  rbe  Satellites: 
Light,  being  found  to  proceed  in  about  feven  Minutes 
of  time  as  far  as  from  the  Sun  to  the  Earth,  whether 
with  an  equable  motion  or  otnerwife'is  ftiH  aqucffioib 
For  this.reafon  Twc,havc,adde4  a  .Wf*/  Afifb* 
Whereby  to  account  for^he  greater  diftancc  tii  fq** 
from  the  Earth  jn  Ap%clh'Lh  «  ftrtMfc  ri;* 
'Stcmd  /Equation  arifwers  to  the  grater  dfflance  ottfc 
Planet  when  near  the  Conjan&ion  of  the  Sm$  than 
when  near  his  Oppofition. 

- 

London-.  Printed  by  W.  and  J.  I  n  n  V  s,  Printers  to  the 
Royal-Society,  at  the  Princes- Arms  at  the  Weft  ' 
of  St.  Part's  Church- Yard,   1 7 1  o. 
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I.  A  Letter1  *f  the  curious  Mr.  Henry  Bathlm,  R.  S.  Soe 
to  Sir  Hans  Sloan,  Bart*  Vicc-Prcfidcnt  of  the  Royal 
Society;  giving  fiverd  Exferiments  And  Ob(erv*tiom 
en  the  frodutflon  of  Silk- Worms,  and  of  their  Silk  in 
^England,  At.  made  by  him  Uft  Snmmer* 

Worthy  Sir> 

AS  you  are  the  Patron  of  Induftry  and  encourager  of 
Natural  Experiments,  I  think  you  juftly  claim  the 
firft  View,  of  thefe  fmall  ones,.  I  made,  upon  Silk 
Worms,  the  laft  Summer. 

And  altho'  they  may  have  been  done  before  by  others  in 
fome  other  parts  of  the  World  ;  yet  in  all  the  Authors  I 
have  Read  I  do  not  find  they  make  ufe  of  the  fame  Me- 
thod ;  and  I  dare  be  bold  to  fay,  that  thefe  following  Ob- 
servations and  Experiments  were  never  made  in  England 
with  that  Nicety,  as  I  have  done^  and  fhall  do  if  1  live. 
It  being  the  firft  Attempt  of  this  kind,  it  may  come  fhorc 
of  that  compleat  Methodical  Manner  it  may  be  brought  to 
hereafter  ;  the  which  I  hope  you'll  excufe.- 

After  you  have  perufed  it  your  felf,  if  you  fee  any  thing 
in.  it  worthy  the  Communicating  to  the  RojalSocietj  fit 
being  defign'd  for  the  PublickJ  you  may  do  me  the  Honour. 
But  I  wholly  fubmit  to  your  Judgment  and  Opinion  in  this, 
as  I  do  in  all  other  things  whatfoever.      /  am, 

Tour  bimbh  Servant 

Henry  Barbara.. 

Experiments  made  in  Cbelfea  Tark,  in  the  Months  of  May 
June  and  July  1719. 
Affile .  Ireceiv'd  a  imall  parcel oi  Silkworms  Eggs  from 
Langutioe, 

May  6.  Early  in  the  Morning  I  found  them  Hatcht  of 
thernfelves,  the  Wind  (hifting  in  the  Night  from  Eajt  Nor- 
therly to  the  Weft  Southerly,  changing  the  Air  ofca  fudden.to 
Warm,  two  Days  before  the  change  of  the  Moon, 

After  Feeding  and  Managing  them  according  to  Arv 
through  the  whole  Courfe  of  their  four  Sickncffes,  they 
were  come  to  their  State  of  Perfection,  being  then  as 
thick  as  a  Man's  little  Finger,  and  from  4  to  c  Inches  long,  of 
a,  yeUowifli  Colour,  and  when  held  againft  the  Light,  they 

might 
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might  be  fecn  through  as  you  may  an  Egg,  being  of  the  fame. 
Colour  and  Confidence  ffiU'd  with  the  matter  chat  makes  the 
Silk)  This  is  ascertain  Sign  that  they  will  begin  to  Spin  in 
24  Hours  or  lefs.  They  then  fbrfake  their  Food  fbeing  very 
Voracious  before  J  and  hunt  about  for  a  convenient  Place  to 
fix  their  firft  Hold- falls,  for  fupporting  the  Balls  or  Cones, 
that  they  are  to  make,  which  they  do  in  a  mod  wonderful 
Mathematical  Manner,  with  a  Mixture  of  a  Gummy  Sub- 
dance  that  tyes  all  together,*  and  when  the  loofe  furzy  Sub- 
ftance  is  taken  off,  and  fome  of  the  Silk  is  wound  off,  the 
remainder  is  fo  Smooth  and  Compaft,  ihining  like  Sattin, 
that  they  are  made  ufe  of  for  Artificial  Flowers, and  efteemed 
the  bed  of  any  thing  yet  known  for  that  purpofe,.  for  which 
(only)  they  are  generally  kept  in  Boarding  Schools,  I  weighed 
many  hundreds  ofthefe  Silk- Balls  or  Cones,  which  I  found 
to  weigh  from  3  y  to  40  Grains,  with  their  AurtUa*  otCbrjtfa* 
Us  within  them. 

June  27.  They  begun  to  Spin,  having  been  Hatcht  7- 
Weeks  and';  Days  *y  and  in  4  or  5  Days  finiflied  their  labo- 
rious and  curious  Work :  but  their  Balls  wexe  not  fit  to  be 
removed  until  8  or  10  Days. 

July  7.  Monf.  Lacbivre  began  to  wind  off  their  Silk  Balls 
with  a  Machine  that  made  great  difpatch,  winding  much 
fine  Silk  in  a  Day :  I  found  that  an  Ounce  of  Silk-Balls- 
would  make  about  a  Dram  of  fine  Silk  ;  but  to  be  more  cer- 
tain, 1  weighed  out  to  the  Winder  12  Pounds  of  Silk  Balls 
at  4  times,  and  told- the  Balls  in  every  j  Pound  as  follow- 
ed, viz. 

The  ftrft  %  Pound  contained  812  Balls 
The  fecond  ;  Pound  contained  842 
The  third  ;  Pound  contafned  797 
The  fourth  %  Pound  contained  868 

So  that  the  whole  12  /i*.  Weight  contained  3319  Balls-. 

Which  when  wound  off,  was  found  to  yield  and  make  one- 
Pound  and  one  Ounce,  or  17  Ounces  of  fine  Silk,  and  abouk 
7.  Ounces  of  coarfe  Refufe  unwound,  in  all  a  Pound  and 
half  of  Avtrdupu  Weight,  or  2  Pounds  Troy;  which  is  as- 
great  or  greater  making  or  yielding  as  in  any  part  of  the- 
World,  and  the  Silk  as  fine.  I  (hewed  it  to  a  noted  Silk  Bro- 
ker, who  (aid  it  was  Italian  Silk,  (not  knowing  it  was  made- 
in  England)  and  worth  about  20  Sbillmgtftr  Pound,  if  I  had* 
never  famany  Bales  of  it,  &c. 

'  Nov* 


•  Now  upon  this  Experiment  finding  that  ;jiq  Silk* Balls 
would  make  one  Pound  and  one  Ounce  of  fine  Silk.  I  was 
defirous  to  know  what  quantity  of  Silk  might  be  expe&ed 
from  the  Worms  Hatched  from  one  Ounce  of  Eggs. 

Of  which  to  obtain  the  Knowledge,  I  made  ufe  of  the 
following  Method :  by  often  weighing  and  telling  I  found 
that  one  hundred  Eggs  weighed  .but  one  Grain,  (o  that  if 
one  Grain  contains  100,  a  Scruple  mutt  contain  2000,  and 
a  Dram  6ooo,  and  an  Ounce  at  8  Drams  to  the  Ounce,  mult 
contain  48000  Eggs.  Now  if  every  Egg  hatch  a  Worm, 
and  every  Worm  makes  a  Silk- Bail,  there  muft  be  from  one 
Ounce  48000  Silk-Balls,-  and  if  ;;i9  Balls  will  make  one 
Pound  and  one  Ounce  of  fine  Silk,  ( v/hich  by  Experience 
I  found  they  did )  then  48000  Silk-Balls  will  make  1  c 
Pounds  and  6  Ounces  of  Avtrdupois  Weight  in  fine  Silk,  or 
18  Pounds  and  eight  Ounces  of  Troy  Weight,  which  is 
very  confiderable.  And  in  the  fame  proportion  one  Pound 
of  Silk  Worms  Eggs,  will  produce  Worms  fuflicient  to  make 
above  180  Pounds  of  Silk.  But  allowing  for  Cafualties,  and 
fuppofing  but  12  Pound  of  fineSilk  made  from  the  Worms  and 
their  Silk-Balls  produced  from  an  Ounce  of  Silk  Worms  Eggs  ; 
it  will  be  found  much  to  exceed  raott  Countries,  according 
co  JuguftintGalWs  Computation:  For  he  fayeth,  that  in  the 
Somber*  parts  of  France,  viz.  Langitedoc  and  Trovence,  they 
make  but  7  or  8  Pound  of  Silk  from  Silk  Worms  hatched 
from  an  Ounce  of  Eggs ;  and  in  Brefcia  in  Italy,  but  8,  9, 
or  xo  Pound  of  Silk  from  an  Ounce ;  only  in  Calabria,  where 
the  Silk  Worms  and  their  Eggs  are  larger,  they  make  11  or 
12  Pounds  of  Silk  from  an  Ounce  of  Eggs ;  which  dill  doth 
not  exceed,  nay  hardly  comes  up  to,  what  we  make  in  Eng- 
land. 

As  to  the  Charge  and  Expences  of  making  the  afbrefaid 
quantity  of  Silk  in  England,  different  from  that  of  other 
Places,  I  {hall  be  able  co  give  you  a  more  particular  Ac- 
count in  my  next  Experimental  Obfervations. 

f  have  only  this  to  add,  that  Experience  hath  taught  me 
how  co  hatch  Silk  Wormt  twice  in  a  Year,  fo  as  to  have  two 
good  Crops  of  Silk  in  one  Year.  And  that  the  Mulberry 
Trees  will  have  Leaves  in  England  twice  in  a  Year,  without 
prejudice  to  either  Tree  or  Fruit,  is  moft  certainly  true. 
But  more  in  my  next. 

II.  V  I R  O 
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Ri  char  do  Mead,  M.D. 

Collcgii  Mcdicorum  Londmenjtum  &  Socio 
tatis  Rcgi*  Socio.    5.  9.  2>. 

facobus  furin7  M.  D*  <p  Reg.  Soo  & 


Pologiam  Pratftantiflimi  Viri,  Jacobl  Keilil,  qui 


num  (ui  dcfiderium  Eruditis  reliquir,  ftudiofe  pervolvi- 
mus.  Quam  inter  legendum  fingularem  fimul  candi- 
diflimi  logenii  humanicatem,  qua*  nofinet,  ucuc  a  placi- 
tis  fuis  diflentientes,  excipere  dignatus  eft,  fimul  Ani« 
mi  magnituduiem,  &  iludium  in  Rempublicam  Litera- 
riam  ranto  Viro  dignum,  magn.\  admiratione  profe* 
quebamur.  Huic  enim  ille  non  fblum  per  omnem  vi- 
ta? curfum  diligentem  &  ftrenuam  opeianv  navavit,  fed 
ctiam  pulcherrimo  Exemplo*  confe&us  jam  atroci  mor- 
bo  &  le  perire  fcntiens,  erudicam  illam  Epiftolam  can* 
quam  fupremi  amoris  pignus,  cidem  legavic.  Cui  ta- 
mcn  ncccflario  nobis  refpondendum  eft,  non  fane  quod 
acerrimo  cuo  Judicio  diffidamus,  fed  ne  aliis  Lectori* 
bus  minus  idoneis  impedimento  efle  poflit,  ad  redtara 
fencentiam  ferendam,  Viri  illius  Do&iffimi  Audforitas. 
Accipe  igirur,  Vir  Clariffime,  qua;  in  ejus  defenfione 
minus  rede  tradica  cenfemus,  &  cuum,  fimul  Aibi- 
trium  cfto,  utrum  contentionis  abrepti  Audio  iniquiores 
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fimus  ipfius  Manibus,  an  ita  difputcmus,  u(  qui  dc  Ve* 
t itatc  pocius  quam  de  Vi#otU  fimus  (blliciti. 

Queritur  primo  Vir  Clariffimus,  quod  fefc  una  cum 
Do&iflimis  Viris  Berelio,  &  MorJdnJo,  tanquam  Cordis 
Motum  cum  pondcrc  inerti  conferentem,  injufte  per* 
flrinxerim.  Ego  ccrtc,  cum  prius  notaflem  Motum 
quendim  Sanguinis  &  Arceriarurn  ex  Cordis  Vi  ociri, 
dixi  tandem  Yciri  non  pofle  Cordis  Potentiam  quanta 
fit,  niTi  Motus  hujufce  quantitacem  cognitam  cenea- 
mus:^  Motum  vero  qucmlibec  cum  pondere  quiefccnte 
comparari  non  magis  pofle,  quam  Lineam  cum  Re- 
dtangulo*  Quibus  verbis  id  figniflcare  volui,  Dodiffi- 
mos  Vkos  non  quidem  difcrte  Motum  Cordis  cum 
pond  ere  quieftentc  comparare,  fed  ipfbs,  cum  Cordis 
Potcntiam  per  pond  us  exponerent,  nullam  oftendifle 
rarionero,  qui  Motus  quantitas  ex  Cordis  Potenrii  ori- 
iindi  poflet  aftimarn  Ex  hie  Objedtione,  fi  rede  aflc- 
quor  raentem  Viri  ClarifTimi,  ita  fefcexpedire  conatur. 
Cordis  Potentia  in  preilione  confiltit,  eamque  xquabi- 
liter  in  Sanguincm  impendit,  eodem  prorfus  mode* 
quo  Gravitatis  vis  deorfum  pondus  impellit,  &  a&ionc 
perpetual  m  motum  accelerate  Proinde,  cum  Cordis 
Poteatta  ponded  per  Corollarium  HewunUnum  definito 
arqualis  eft,  ea  Motum  cundem  durante  Syftolc  in 
Sanguinem  imprimet,  quern  pondus  iftud  eodem  tem- 
pore cadendo  per  Gravitatis  Vim  comparator*  fta 
veto  cum  mentem  fuam  cxponit  Vir  CI.  fubla> 
rum  iri  penkus  Objcclionem  iftam  nodram  confi- 
temur ;  ft  nimimm  Cordis  Potentia  praedi&o  pondcri 
xqualis  fit,  eademque  conMat  in  arquabili  prcfCone 
per  totam  Syftolen  continuata.  Atqni  ex  duabus  iftis 
Propofitionibus  pofteriorem  neuticmam  pro  bare  cona- 
tur Vir  Do<3itfirrius ,  fed  Hypothtfccos  loco  ponit ; 
quamvis  nos  rationibus  quibufdam  addu<£Ks  contrariam  I 
Scntcntiam  conati  fumus  veririmiliorem  redder*;  nem* 
pe>  quod  Cordis  Potentia  nequaquam  aequabilker  agat 
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in  Sanguinem  per  totam  Syftolen,  fed  cum  totas  vires 
exigui  temporis  particular  collegerit,  inde  uno  impetu 
in  Sanguinem  irruat,  eumque  ex  Ventriculis  expellat, 
eo  modo  quern  in  Diflertatione  noftrd  Epiftolarl  fufiuS 
expofuimus.  Priorem  vero  Propofitionem,  etiam  con- 
cetti Viro  CI.  i(U  Hypothefi,  falfam  cfle  mox  demon- 
ftrabimus. 

Corollarii  Newton'tanl  fenfum  quod  attinet,  nolumus 
Lectori  moleftiam  nimiam  facencre,  cum  neque  puce* 
mus  ejus  interefle  ucer  Newtonl  mentem  re&ius  acce- 
peric ;  neque  ica  perfpicue  fententiam  fuam  expofueric 
DodMimus  Adverlarius,  quin  pcriculum  fit,  nealiquem 
ei  fenfum  affingamus,  quern  ipfe  forfitan,  fi  poflet  ad- 
hue  fc  defendere,  foret  repudiaturus.  Id  vero  adno- 
tafle  operse  pretium  erir,  quod  cum  loquatur  Keillius 
de  Vi  qui  ex  Orificio  aliquo  aqua  exprimitur,  tfewto- 
nus  nullum  omninO  verbum  in  ilto  Corollario  pofuerir, 
quo  Aqua  per  Vim  aliquam  cxprimi  fignificetur;  fed 
pondus  folum  dcterminaveric  zequale  iffi  Vi,  qua4  to* 
tus  Aquae  effluentis  Motus  generari  poteft,  five  quod 
Gravicatis  Vi  cadendo  Motum  comparare  poteft  Mo» 
tui  aqua?  eodem  tempore  effluentis  scqualem. 

Quod  autem  Corollarium  illud,  fi  non  male  inteU 
lexer  it  Vir  CI.  certe  non  fatis  apte  ufurplrit,  facile 
pcrfpiciet  Ledtor  Erudifus,  qui  animum  adverterir, 
quid  interfit  difcriminis  inter  effluxum  aquae  ex  fora- 
mine  in  fundo  vafis  femper  pleni.  quomodo  a  Newtcno 
confidcratur  in  eo  Corollario,  &  effluxum  Sanguinis  ex 
Corde  in  Aortam.  In  cafu  cnim  priori  aqua  jam  to- 
tam velocitatem  comparavit,  &  per  datum  temporis 
(patium  aequabiliter  effluit  ex  foramihe.  At  Cordis  Vis 
per  Hypothefin  KeiUianam,  applicatur  Sanguini  in  Ven- 
triculo  quicfecnti,  &  eum  primo  temporis  momento 
velocitate  infinite  parva  verfus  Aortam  propellit ;  con- 
tinued vero  arquabili  prcfTione  tandem  ei  finitam  ve- 
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locitatem  imprimic,  caraque  pcrpetini  augct,  donee 
omnem  Sanguinem  ex  Ventriculo  cxpuleric. 

Rurfum  in  cafii  Newtoniano  confideracur  Motus  non 
quidem  totius  aquae  Carara&l  contents,  quae  omnis  in 
mom  conftituta  eft,  &  diver  fa  velocitatc  verfus  exitum 
tend  it,  fed  aquae  folum  in  spfo  foramine  pofitae  &  jam 
exilientis.  Vis  autem  Cordis  toti  Sanguinis  moli  Ven- 
triculo  contentae  Motum  imprimit,  totamquc  Aortam 
verfus  propellit* 

Denique  negamus  pondus  quinque  unciarum,  a  Viro 
CI.  determinatum,  poflc  earn  Motus  quantitatem  duran- 
te Cordis  Syftole  per  Gravitatis  Vim  compararc,  quam 
Cordis  Potentia  producic,  concede  etiam  ei  Hypothefi 
ifti,  quod  Cordis  Potentia  in  a?quabili  preftione  con- 
fiftat.  Per  hanc  cnim  Hypothefin  erit  Motus  a  Ven- 
rriculi  finiftri  Potentia*  product  us,  ex  Calculo  noftro 
[TtahJ.  Numb. 359.  p.  931,  934]  aequalis  Motui  Pon- 
deris  Ododecim  libra  rum  circiter,  quod  (ingulis  mino- 
tis  fecundis  longitudinem  uncialem  percurrat.  Motus 
autem,  quern  pondus  quinque  unciafum  durante  Cor- 
dis Syftole,  ft  tollatur  omnis  Artcriarum  &  Sangui- 
nis praecedentis  refiftentia,  five  decimi  parte  minuti  fe- 
cundi.  per  Gravitatis  Vim  comparabk,  aequabitur  fere 
Motui  Ponderis  duodecim  librarum,  quod  fuprapofi- 
tl  velocitate  moveatur.  Quod  ii  cui  libuerit  adfurop- 
ci  hac  Hypothefi  verum  pondus  definire,  quod  Cordis 
Potentia*  aequale  eft,  is  pofito  Calculo  eliciet  pondus 
unciarum  circiter  feptem  cum  femifle.  Hoc  enim  du- 
rante Syftole  Cordis  eundem  fere  Motum  cadendo 
comparabit,  quern  producit  ip(a  Cordis  Potentia. 

Sed  inquiet  forfitan  aliquis  difcrimen  modo  expofitum 
inter  Motum  kKeitlUno  pondere  acquifitum,  &  Motum 
ex  Potentia  Cordis  oriundum  inde  proficifci  poruifie, 
quod  forte  minus  accuratae  fuerint  oofitiones  i\lx,  quibus 
Charatfercs  Algebraicos  in  Calculo  noftro  ad  numeros 
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revocavimus.  Cuidubio  ut  occurramus,  &  oftendamus 
fimul  nos  longe  majus  difcrimen  invcnturos  fuifie,  nifi 
conrigiflct  uc  pofitiones  iftae  Keillio  faverent;  operae 
prctium  eric  cafum  aliquem  fimpliciorcm  ad fu mere, 
quo  data  moles  aquae,  per  datum  orificium,  daco  tem- 
pore, per  vim  aliquam  five  preflionem  a?quabilem  ex- 
primatur.  qua?  Tunc  conditioner  ab  Adverfario  pofita: 
ad  Potentiam  Cordis  deftniendam. 

In  eo  autem  cafu  demonftrabimus  neque  Motum 
aquae  effluentis,  neque  Motum  toti  tandem  moli  aquae 
per  Vim  illam  impreflum,  Motui  aquae  in  Corollario 
Nwton/ano ;  neque  Vim  earn  five  preflionem,  ponderi 
per  iftud  Corollarium  definito,  aequari*  Quod  fi  prae- 
flare  licueric,  corruac  fundicus  nccefle  eft  tota  demon? 
ftratio  KeiUUnt. 

Adfumemus  igitur  Cylindrum  aquae  datum,  tubo 
Cylindrico  infinite  longitudiniscontentum ;  eritque  pro 
orificio  ifta  fe&io  tubi  ad  quam  pertingit  utralibec 
aquae  fuperficies,  alteri  autem  hiperficiei  Vis  applicabi* 
tur  ope  Emboli  eadem  Diametro  cum  ipfo  tubo.  Per-, 
fluat  jam  dato  tempore  data  quaevis  aquae  quantitas  per 
didhm  fedhonem  tubi ;  turn  alia  qaantitas  xqualis  per 
foramen  pari  Diametro  fa&um  in  fundo  vafis,  quod 
more  NewfnUno  ufque  plenum  confecvatur :  &  primo 
loco  difpiciamus,  utrum  pares  futuri  fint  in  utroque 
caiii  Motus  aquae  effluentis. 

*  Exponatur  tempus  effluxus  aquae  per  re&am  A  C, 
velocitas  autem  aequabilis,  qua  aqua  cfHuit  ex  fora? 
mine  in  fundo  vafis  per  re&am  A  B.  Unde  moles  aquae 
effluentis  ex  foramine,  cum  fit  in  ratione  temporis  & 
velocitatis  conjundim .  exponetur  per  Re&angulum 
AB.CD ;  &  Motus  ejufdem  exponetur  per  folidum  Pa- 
rallelepipedon,  ex  eodem  Redangulo  dudo  in  altitu* 
dinem  A  B,  quippe  qui  fit  in  ratione  compofica  ex  ra«. 
tionibus  molis  &  velocitatis.   

In 
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Tn  cafu  altcro,  ubi  aqua  ^er  tubum  Cylindricum 
fluit,  tcmpus,  uc  prius,  cxponecur  per  eandem  rcctam 
A  C ;  velocitas  autem  aquae  eric  in  ratione  temporis, 
quippe  cum  vis  adhibita,  ex  Hypotbefi,  in  daram  a* 
quae  molcm  aequabilircr  agat,  &  proinde  repraefentabi- 
tur  per  re&am  mutabilem  F  Gj  redfrae  A  F,  five  tempo- 
ri  ab  initio  effiuxus,  proportions  lem*     Molecula  au- 
tem  aqua:,  particuli  temporis  F  H  praedidain  Se&kmem 
prxterfluens,  cxponctur  per  Redangulum  ex  ipfi  F  H 
dudta*  in  exponcntem  velockatis  FG$  vel  fi  cvanefccre 
intelligatur  redulaFH,  per  Trapezium  FGIH,  &  mo- 
les aquae  toco  tempore  AC  praeterfluens  figmrlcabitur 
per  Triangulum  re&angulum  ACE*    Et  quoniam  ex 
Hypothefi  moles  tfta  moli  aquae  in  cafu  priorc  effluen- 
ti  xqualis  eft,  erit  Triangulum  ACE  arquale  Re&an* 
gulo  ABDC5  unde  CE,  five  velocitas  acquifita  in 
fine  temporis  AC,  dupla  eric  velocitatis  CD  five  AB, 
qua\  aqua  ex  for  amine  in  fundo  vafis  efHuebac.  Mo- 
rns autem  aquae  particular  temporis  FH  praterlabcn* 
tis,  cum  fit  in  ratione  moHs  &  velocitatis  conjun&im, 
exponctur  per  Prifma  evanefcens,  quod  fit  ex  Trape- 
zio  FGIH  dutfo in\elocitatem  F G:  Unde  torus Motus 
aqua:  toco  tempore  A  C  praetcrfluentis  exponctur  per 
Pyramideni,  cujus  bafts  eft  Quadrarum  reQae  C  E,  cu- 
jufque  alritudo  perpendicularis  eft  ipfa  A  C.  Qua?  Py- 
ramis  cum  fit  ad  Parallelepipedon  cafu  priore  defini- 
tum,  uc  4  ad  3,  erunt  quoque  Motus  aquae  efflucntis 
in  utroque  cafu  in  eadem  ratione,  &  proinde  inaequa- 
les,  quod  primo  loco  demonftrandum  (ufceperamus. 

Proximum  eft,  ut  oftendamus  Mot  urn  tandem  im- 
prcflum  tdri  aquae  tubo  contentae  non  cfle  xqoalem 
Motui  in  exemplo  primo  determinato*  Hie  autem, 
cum  coca  ifta  moles  aquae  per  poiitiones  fupra  fcriptas 
neutiquam  definica  fit,  adfumemus  earn  arqualem  mo- 
li cxpofirce  per  Rcdangulum  AJBCD,  quae  in  cafu 
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primo  eWuit  ex  foramine,  quaeque  infecundo  fe£ionemr 
didam  praterfluit.  Unde  cum  totus  Mocus  ei  tandem 
imprefius  fie  in  ratione  molis  &  velockatis  in  fine  ac- 
quifitaz,  idem  exponecur  per  Parallelepipedon  ex  Re- 
tfangulo  ABDC  duclo  in  re&am  CE.  Hoc  autem 
eft  ad  Parallelepipedon,  primo  ca(u  definitum,  ex  eo- 
dcm  Retfangulo  &  red*  CD,  ut  akitudo  CE  ad  al- 
titudinem  CD,  five  in  ratione  dupli  Porro,  cum  mo* 
lem  aquae  rubo  contents  per  quodvis  aliud  Redangu- 
lum,  loco  Rcdanguli  A  BCD,  exponere  licuiflet,  patet 
inde  Motum  hunc  pofle  quamlibet  rationem  ad  Motum. 
primo  cafu  definitum  obcincre,  &  idcirco  nequaquam 
cidem  efie  arqualem.  Quod  erat  fecundo  loco  dcmon- 
ftrandum. 

Supereft,  ut  oftendamus  Vim  in  hoc  cafu  adhibitam 
pondcri  per  Corollarium  Nwtonitittm  defimto  won  eflc 
sequalem.  Bxc  autem  Vis  8c  vis  Gravfcatis  agens  in 
iftud  pondus,  cum  ambae  Tint  aequabiks,  erunt  in  ra- 
rione  Motuum  ex  rifdem  dato  tempore  prod u&or urn. 
Quos  cum  inacquales  efle  modd  demonftratutn  fit,  erunc 
ills  Vires  itidem  inasquales.  Quod  erat  demonftrandum 
poftremo. 

Pergit  Vir  CI.  ad  akerum  ilfud  Ykium,  quod  ego 
in  ejus  (olucione  reprehend  cram,  nempe  quod  vclocita- 
rem  Sanguinis  ex  Cordc  effluentis  arquabilem  pofuerir, 
quam  infignker  mtrqualem  fieri  a  me  demonftratum 
jW.  Negat  autem  (e  azquabilem  velocitatem  Sanguini 
rribuifle,  fed  pro  fummi  divcrfarum  omnium  vclocita* 
mm  velocitatem  mediant  ufurpafle.  Preterea  nondum 
fat  is  fibi  conftare  dkir,  utrum  squall's  vel  inxqualis  fie 
Sanguinis  eje&i  velocitas,  fed  quae  pro  arquali  vcloci* 
-tare  (tat  ratio,  earn  fibi  firmiorem  videri.  Utrum  ve-* 
ro,  qui  velocitatem  Sanguinis  inventurus  molem  San- 
guinis expuHi  ad  orrficium  Aortas  applicat,  nuli3  fa#3 
mcmione  neque  divcrfarum  vclocicatum,  ncque  veloci- 
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tatis  mediae,  velocitatem  Sanguinis  aequabilem  ponar, 
penes  scquum  Le&orem  fie  Judicium.  Idem  quoque 
facile  acftimabit,  utrum  Vis  aliqua  five  preffio  fluido 
in  vafe  quiefecnti  applicaca,  quae  eft  Hypothefis  Viii 
Do&iflimi,  id  fluid umpri mo  temporis  momento,  eldem 
velocicate  qu3  in  fine,  propuifura  fit. 

Poftquam  ica  fatisfa&um  putac  Vir  CI.  iis  Objeclio- 
nibus,  quas  contra  priorem  fuam  Methodum  attulc- 
ram,  jam  ad  alteram  illam  faciliorem  vindicandam  ac- 
cedit.  In  hac  Ego  animadverteram  Virum  Q.  adiu* 
mere  iftam  Propofitionem,  quod  Vires  Cordis  in  diver- 
fis  Animalibus  fine  in  ratione  pondcrum,  item  ponere 
velocitatem  Sanguinis  ex  (e£&  Iliaca  Arteria  profluen- 
tis  aequalem  ei,  qui  Sanguis  ex  Corde  in  Aortam  emit- 
citur  ;  quas  ambas  pofitiones  falfas  effe  nobis  demon* 
ftratum  eft.  Vitium  pofterius  non  defendir  Vir  CI. 
prius  vero  tuetur  BmUi  &  aliorum  Do&orum  Viro- 
rum  au&oritatc,  qui  aflumptionem  iftam  fepius  uftif- 
parunr.  Ita  quidem,  &  nos  ejufmodi  aflumptionem 
in  Bordlo  reprehendimus,  neque  valet  cujufquam  au- 
doritas  contra  legitimam  demonftrationem.  Supereft 
ergo  Viro  CI.  ad  examen  revocanda  noftra  demonftra- 
tio.  Hanc  autem  faliaci  quodam  Principto  inniti  pa- 
tat,  quo  cum  omnia  Thcoremata  noftra  fuperftruda 
fine,  communi  ruina  omnia  involvit.  Aic  enim  me 
ponere,  quod  Ventriculi  Cordis,  tanquato  folidum  cor- 
pus dat&  velocitate  motum,  in  Sanguinem  impingunt, 
eoque  i<2u  Motus  fui  partem  eidem  communicant 
Quam  Hypothefin  Motui  neque  Sanguinis,  nequc 
Cordis,  neque  Aeris  ex  Pulmone  expreffi,  competere 
cenfet  Vir  Clariflimus. 

Quod  Pulmonem  attinet,  quoniam  hoc  obiter  attin- 
gere  voluit  Vit  D.agnofco  me  confiderade  Pulmonem  inter 
concrahendum  tanquamdati  velocitate  impingentem  in 
Aercm  contentum,  idque  confulto  feci  lie  proficcor. 
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Quum  enim  turn  BtlUms,  turn  alii  multi  Viri  DodH- 
ffimi,  quos  inter  cminet  CI.  Advcrfarius,  multa  protu- 
lerint  de  Vi  illi,  qua4  Acr  inter  exfpirandum  in  Sangui- 
nem-  Pulmones  praeterfluentem  agit,  ejufque  moleculas 
diffolvit;  quam  (blutionem  ipfo  exfpirationis  initio 
cenlent  acciderc  ;  mihi  propofitum  erat  hanc  ipforum 
fententiam  ad  trntinam  revocare.  Videbam  autem, 
quod,  fi  aerem  per  Vim  xquabilem  five  preflTioncm  ex- 
pcJli  ftatuerem,  Motus  aeri  a  Pulmonc  imprefllis  initio 
exfpirandi,  five  readtio  acris  in  Pulmonem,  adeoque  in 
Sanguinem  praeterflnentem,  pro  quantitate  infinite  par- 
vi  habenda  crac,  adeoque  nihil  omnino  eorum  cfFcdr- 
uum,  quae  ipft  adferibebantur,  prarftare  poterar.  Ita 
vero  fi  fecidem,  jure  quefturos  putabam  Bellini  fequa- 
ccs,  quod  inique  Tecum  ageretur ;  quippe  cum  rejicere- 
tur  ipforum  fentcntia  propter  demonflrationem  ex  Hy- 
pothefi  arbitraria*  &  cadem  omnium  adverfiffima  de- 
du&am.  Malui  igitur  ex  ilia  Hypothefi  demonftratio- 
nem deducere,  qua:  omnium  maxime  ipfis  faverer, 
maximamque  Motus  quantitatem  exfpirandi  initio  aeri 
cribueret.  H  vc  autem  erat,  qui  ponebatur  Pulmo  ini- 
tio exfpirationis  dad  velocitate  in  Aerem  impingere. 

Ca  tcrum  in  Potentii  Cordis  definienda  iftam  quidem 
Hypothcfin,  qua1  ipfius  Ventriculi,  omni  impetu  mo- 
mento  temporis  concepto,  canquam  folidum  corpus  da- 
ta velocitate  prxditum,  in  Sanguinem  irruunt,  primo 
loco  propono,  canquam  omnium  fimpliciffimam,  ex  ei- 
que  lblucionem  deduco.  Atqui  deinde  confidero  turn 
cam  Hypothcfin,  qu:i  Ventriculi  Cordis  Motum  omncm 
fuum  particula  temporis  admodum  parva  concipiunt, 
quxque  mihi  vcri  fimillima  videtur,  turn  ipfaai  Hypo 
thefin  Keillianam,  atque  alias  infinitas,  iifquc  omnibus 
folutionem  meam  accommodo-  Adco  ut,  five  iftud 
Principium  incertum  &  fallax,  five  verum  &  (labile 
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reperiatur,  nihil  cxindc  fo  Union  is  noftrae  certiQ^ini  de- 
trahatur. 

Non  c  amen  v  id  emus  aliquid  argumenti  allatu  m ,  quo 
minus  iftam  pofitionem  nobis  adhibere,  pari  jure  at- 
que  Viro  CI.  contrariam  illam  de  Vi  five  preflionc 
yfurpare  licuerk.  Nihil  fane  fpatii  inter  parietes  Ven- 
rriculorum  &  Sanguinem  interccdere  non  diffitemur,  & 
tamen  quare  res  idu  peragi  nequeac  nondum  liquet. 
Certe,  fi  Cubo  Globum  contingent!  i&us  imprimatur, 
Cubus  partem  Mocus  fibi  imprefti  Globo  communica- 
ble pari  facilitate,  ac  fifpatium  inter  eos  interceflerit. 

At  hxc  funt  corpora  fblida,  &  ubi  de  fluidorum 
Motu  agicur,  longe  alia  res  eft.  Difcrimcn  fane  inter 
idus  corporum  (olidorum,  &  actionem  five  foiidi  in 
flu  id  urn,  five  fiuidi  in  fo  lid  urn,  fufius  exponit  Vir  CI. 
quod  difcrimcn  cum  mc  minus  advertiflc  cenfeae,  ex 
co  fonte  flucrc  pronunciat  quicquid  Erroris  in  meis 
Propofitionibus  continctur.  Ego  vero  difFerentiam  9 
iftam  ut  rede  trad  nam  a  Viro  CI.  lubens  admit  to,  & 
aio  me  communem  illam  dodtrinam  neutiquam  igno- 
rallc,  cum  nihil  frequentius  in  Mcchanicis  fcriptoribus 
cccurrat,  fed .  cafus  quofdam  novos  c*pofuifTc,  quibus 
ea  do&rina  cum  adhiberi  acquirer,  alia  erac  incunda 
ratio  atque  ha&enus  fuerat  uftirpata.  Ea  tribus  verbis 
abfolvi  poteft.  Nam,  ut  cxemplo  facillimo  utamur, 
Cjuiclccrc  ponatur  Cylindr us  aqua:  data:  lougitudinis  in 
tiaco  tuboj:  ^cmovcatMr  per  i4nm  iubum  Cylindrus 
sMmWidm j^idwrnifcr©,  (ftrfag  velocitate  inCylfri- 
d rum  aqucum  imp«igat.  Qui4  inaV  futuxum  eft?  .Nem- 
pe  tocus  Cylindrus  aqua:  co  idu  in  motum  cicbitur, 
pari  ratiooe..  tq  .[t  foiCkpfr  ipfe  jfolidus  Cylindrus : 
iicti  ft**  Qyi\^$Mom  f^i  j^mmommotom^ 
d^crdct  Tferatn^^C^ri  ^omg^fc^^ 
tubum  deferentur.  Sirfljli  modo  res  evemet/  fi  Cy- 
lindrus aqueus  per  tubum  fiuens  Cylindro  folido  quief- 
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centi  ifflpegerik  Quod  Ti  Cylindrus  aqueus  dad  velo- 
citate.per  tubum  feratur,  eiquc  occurrat  Cylindrus  fo- 
lidus  alia  ..yelocitate,  ita  ut  quantitatcs  Motuum  Cy- 
lindri  aquei  &  folidj  qtrinque  pares  finr,  jam  momcn- 
to  tcmporis  deftruetur  utriufque  Cylindri  Motus,'  paTf- 
ccr  ac  fi  duo  folida  corpora  aequali  Motu  prxdita  ftbi 
mutuo  occurrant.  Cafus  magis  compofitos  quofcunque 
ex  diilertatione  noftra  de  Motu  Aquarum  fluentium 
facile  cruet  Lector  Eruditus,  idemque  fimul  videbit, 
quomodo  id  fieri  poffic,  quod  Adverfarium  CI.  prxci- 
pue  torfiflc  videtur,  nempe,  quod  Sanguinem  toto  impe- 
tu  ex  Ventriculo  ruentem  Mi  pofle  docuerim,  occur- 
rence in  contrarium  corpore  folido  dati  Motus  quan- 
tity prxdito.  _ 


Quod  autem  nos  amice  admodum  hortatur  Vir 
Gindixdiflimus,  ut  fepofita  noftra  de  Vaforum  i<3u  Hy- 
pothefi, &  Vi  preflurae,  qui  Naturam  uti  cenfet,  pro 
Principio  adhibit  a,  Thcoremata  alia  conftruamus;  id 
pro  fed  o,  nifi  gravi  morbo  imped  it  us  perfun&orie 
prorfus  evolviflet  noftram  Difiertationem,  dud  urn  a  nobis 
pneftitum  animadvertcre  potuiflet.  Quum  enim  poni- 
mus  Motum  Cordis  in  ratione  remporis  augcri,  eadem 
utique  Hy pothcfi  utimur,  ac  fi  Vim  predionis  adhibea- 
mus.  Hoc  autem  pofito,  Motum  ex  Cordis  PotcmiA 
oriundum  determinavimus,  duplo  fcilicet  majorcm 
quam  ubi  Ventriculorum  idu  res  peragitur.  Calculum 
vero  ipfum,  ut  far  is  facilcm  &  priori  noftro  fimilem, 
Lectori  reliquimus  inftituendum.  Qua:  autem  fequun- 
tur  Theoremata  &  in  iis  Tbeorema  quintum,  quod  reji- 
ciendum  ftatuit  Vir  CI.  tanquam  ex  Hypothefi  de  Ven- 
triculorum idhi  dcdu£rumj  neutiquam  pendent  ex  ifti 
Hypothefi,  fed  ex  ipft  Hypothefi  DodiflSmi  Adverfa- 
rii  pari  facilitate  demonflrantur. 

Ncquaquam  dubicamus,  quin  ipfe  Vir  CL  quid  ifta 

vcti  habeant,  fi  in  vivis  adhuc  agent,  ptQ  fui  fagaci- 

9Z%  tare 


tate  facile  pcrfpeflurus  forct ;  jam  vero,  quwriani  & 
grcgium  Mud  Rei  Medic*  Lumen  amifimus,  tadcm 
aliis  Erudicii  pcrpcndcnda  fimuf  proponimus  &  dijudi- 
canda.  Tibi  prafertim,  Vir  Doaiflimc,  cujus.  aut^ori- 
tatem  &  illc  plurimi  fecit,  &  nos  praecipuant  habemus, 
fudici  fimul  incegerrimo  &  maxime  idonca,  totam 
iflam.  difpurationem  lubenritfime  fubjicimus.* 


III.  Methodus  Differentiate  Newtoniana  Illufirata. 
Juthore  Jacobo  Stirling,  tColl.  Halliok  Oxon. 

,  A  Rithmetic*  pars  praecipua  confiftit  in  inveniend* 
rt  in  numcris  quantitate  quicunquc  determinati; 
cum  vero  quantitatum  &  numerorum  natura  non  pa- 
tiatur  ut  omnes  quanti  tares  exbibeantur  in  numeris  ac- 
curate, necefle  habemus  ad  Approximationcs  confugere. 
Hoc  eft*  ubi  quantitatum  valores  mathematice  a  ecu  ra- 
ti neqeunt  obtineri,  quarrendi  font  ii  qui  ab  accuratis 
diftant  minus  dad  qui  vis  differentia. 

Quicquid  h&c  de  re  £  Veteribus  ad  nos  pervenit, 
Tel  eft  particular^  ut  Methodus  eorum  reducendi  JE- 
quationes  Quadraticaa ;  vel  faltem  ufibus  generalibos 
male  deftinatum,  ut  Methodus  Exhauftionum.  Vitts 
quidem  primus  erat  qui  aliquid  generalc  in  hit  arte 
atfequutus  eft:  quippe  invenit  methodum  reducendi 
itquationes  Rationales,  quae  folae  tunc  in  ufu  want. 
In  hie  acquievere  omnes  Geometrae  ex  ejus  tempori* 
bus  ufque  ad  ea  Newtoni.  Hie.  ex  Inter polationibos 
pximo  pervenit  ad  Scries :  quas  poftea  ad  redu&kmem 
iEquationum  omnium  omnino  generum  univerfeiiter 
applicuit,  Hxc  aurera  methodus  procedit  per  quan« 
tirauim  nafcentium  &  evanefcentium  rationes  primas 
&  ultimas,  feu  fi  ka  ioqui  liceat,  per  quantitatum  corn- 

cidentium 
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cidentium  difleremias  infinite  parvas.  Sed  &  ulteriut  * 
promovit  Netvtotws  hanc  mcthodum;  docuitqu*  qua 
racione  approximandum  fie  ad  quantitates  quae  deter- 
minantur  per  regular  em  feriem  terminorum,  non  per 
JLquationem  uc  vulgo  fit.  Arque  fic  pofuit  fundamen- 
ts calculi  hujus  DirTerentialis,  quiprocedit  per  quanta 
catum  differentias  cujufcunque  magoitudinis.*  idcoque 
eft  methodo .  Sederunt  univerdlior.  Per  hafce  artes 
NewtonUnas  univerfa  dodrina  Approximacionum  redu- 
citur  ad  folutionem  Problematis,  Invtnirt  Li/team  Geo- 
metricam  qu£  fer  data  quotcunque  fnntta  tranfibit. 
Ex  hujus  inquam  folutione  inveniuntur  radices  ^qua- 
tionum  quarumcunque,  &  etiam  quancicates  quarum 
relationes  ad  alias  datas  per  nullas  i£quationes  haclte- 
nus  notas  polTunt  exprimi.  Exiftimo  igicur  Netvtttwm 
perduxifie  methodum  Approximandi  ad  fummum  per- 
fedlionis  faftigium;  dum  ex  unico  fimpliciffimo  prin- 
ciple* totam  hanc  do&rinam  longe  latcque  patentem* 
deducit.  Quapropter  credendum  eft  animum  Newtani 
non  fatis  perfpe&um  fuifle  iis,  qvii  ejus  methodos  ap* 
pellant  particulares,  &  alias  tanquam  fuas  &  folas  ge- 
nuinas  arque  generales  vendirant)  quae  alia:  non  eranc : 
quam  Corollaria  facillima  a  NewtoHtams, 

Author  nofter,  in  Epiftola  ad  Oldenburgum,  Ofich.  14. 
1676.  data*,  mentionem  fecit  de  methodo  expeditaV  du- 
cendi  Lineam  Parabolicam  per  data  quotcunque  pun-* 
dta;  qua  dixit  fe  ufum  fuifle  ubi  Series  fimplices  non  > 
funt  fatis  tra&abiles.   Et  hanc  methodum  primo  pub- 
licavit   in  Lemmate  qui'nto  LiBri  terttt Principlorum. 
Atque  in  Lettionibus  publicis,  circa  idem  tern  pus  quo  • 
di&a  Epiftola  fcripta  eft,  Cantabrigia  habicis,  expoiuic 
modum  generalem  determinant  Curvas  cujufcunque 
generis  qux  tranfibunt  per  totidem  data  punfta  quoc 
carum  natura  patitur.  JHae  Lccliones  Tub  tiiulo  Arith- 
mtti*  Universalis  anno  1707.  publicatse  funt,  ubi  ha- 
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bctur  fiethodus  eiemplis  illuftrata  in  fcdionifcua  Com- 
cis.  Anno  vero  ijn.  tandem  prodiit,  inter  alios  ejuf- 
dem  Authoris  tra&atus,  ipfa  Methodus  DifTerentialis 
plenius  quam  ante  expofita,  cum  fundamento  ejus  de- 
>  monftrato. 

Archimedes  in  methodo  Exhauftionum,  Cavallerks 
in  methodo  Indivifibilium,  &  Wallifius  nofter  in  A- 
rithmetica  Infinitorum,  pofuerunt  fundamenta  dodrinx 
de  determinanda  quantitate  quaefita  per  locum  quern 
obtinet  inter  terminos  in  data  Serie :  at  qua  ratione 
approximandum  eflet  ad  valores  quantitattrm  fic  deter* 
minatarum.  horum  nemo  docuit ;  Hoc  primus  8c  Coins 
perfecit  Newtonus:  atque  exinde  haud  parum  ampliara 
eft  univerfa  Analyfis.  Nam  ficut  ante  hoc  inventum, 
ea  Problemata  Arithnfetica  Cola  pro  folutis  babebantur, 
ubi  relatio  quantitatis  quxfita?  ad  alias  datas  definie- 
batur  i£quatione,  jam  pro  folutis  habenda  funt  noa 
minus  ea,  in  quibus  quantitas  quarfita  locum  datum 
forticur  inter  terminos  data?  Seriei;  fiquidem  mimed 
defiderati  non  minus  accurate  obtinentur  per  Metho- 
dum  Diffcrentialem,  quam  per  extra&ionem  Radicuni; 
hifce  vero  habit  is,  parum  intereft  quomodo  ad  eosde- 
ventum  eft.  Et  experientia  multiplex  docuit,  quod 
plurima  Problemata  ad  iEquationes  aegre  deducuntur, 
dum  ad  methodum  Differentialem  facillimc.  Qualis 
eft  ex  multis  aliis  toties  decantata  Circuli  Quadrarura ; 
'.quam  tam  perfe&am,  meaopinione,  Wdlifius  in  Arith- 
metica  Infinitorum  exhibuit  quam  Archimedes  illam 
Parabola 
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Propofitio. 

Invtnlrt  Lintm  Farabclkdm  qut  trsnfibit  per  txtrt\  - 
( OrjttinAtornm  qutfcMqm  tquidiftamlwn. 


t    A   Ax   Ai  A^°A$  A6  AyFAi   J?  > 
B    Bx  B$   B4  Bs  B6  B7  BS 

c    Cx   C3  C4  C$  C6  Qjt 
-,/_  :.  P    Dx  Di  D4  D$ 

E    Ex  El  £4  E$ 
F    Fx  Fy  F4 
G     Gx  63 
H  Hx 


■ 

*  > 


1  • . 


• - 


.  .    *  V 


Gf/w  frimus} 

Defigncnt  A,  Ax,A^,  Jt^A^  A6t  Af,  AS,  Wo;. 
Ordinatas  oecjui(jiHantes  infiftcmes  Abfctife  in 
daco  angulo.  Coliige  earum  diflerentias  #,  £3, 
B4*B$iB6,B7,B3i  &c.  hanimque  diflerentias  C, 
Ci,  C  3,  C4,  C  5,  C6,  C7,  rfv-'  harumque  diflerentias 
D9  D  x,  B  ir  £>4»  eJvf  harumque  diflerentias 

E^Ex,  %  h  E?,  &<r.  hisum(\ue  F,  Fx,  F3,  F4, 
&c.  Et  lie  porro.  Differentiae  autem  colligi  debent  au- 
•  *  ^         '  ferendo 


  /  ^/forioribus.  Hoc  eft  po- 

v  betur  method adZ^d*  ~Ax%  B% =A4—a^ 

cis.  A-  £j6~Ai9  &c  Turn  Q=Bt  —B% 

/#<£4  D2=Ci—Cx9  D3-=r4-C3,  (St. 
/>J£  Z^/ffC  omnes  differentiae  fcqucntcs  colligcndx. 

gpfiy.*.*.  C*.  x^[es  A>  A*"  Ah  A* 
&f!% A7t&C'  Eritquc  A=*,  £=/3 —  a,  C=y 

^Js+*»  F=C— 5i-fio^— +    — <*= 
V?£+i5«  — +       —  60  +  *,  &c,  In  hifce 

paribus  numeraks  Cocfficicntcs  ipforum  *  ft 
gencranmr  *it  m  dignicatibus  iutcgris  Binomii  I— «T, 
.1— *f.  i  — c|'f  i—  s|4,       Scribeftdo  numeros 

*t*t3*+*4*  in  Serie  i  XyX^X^x^X 
x &€.  fucccffivc  pro  n.  Sit  jam  F^quadibcc  Or- 
dinate reliquis  intermedia,  &  ^  P  ejus  diftantia  ab  Or- 
dinata  prima  A  -appelletur  x9  turn  crit 

*xf+ 
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Adeoque  fignum  ipfms  z  mutandum  eft,  quando  P  £ 
cadit  ad  alteras  partes  Ordinate  prims,  ut  f  q. 

Cafus  Secundus, 

Sit  jam  A  5  Ordinata  in  medio  omnium ;  pone 
'A  =  B+-\-Bs,  B  =  D)  +  D4,  C=zFx  +  F$9  D=z 
&+H%,&c.&4=:C4tbz=:E}tc  =  G%,  d  =  T%&e. 
id  eft,  fifint  ^6=«,  A7  A%  =  yf  Ap=fi,  tfr. 
Aq  =x,  A$  =  X,  Ax  =  f*,  A  =  v,  d'c  Pone  — 
B=0—  —  C=y — 4/3-|-5a-^it-f-4A— fc, 

D=£—6y  + 14/3  —  14a  -f" 14*  —  I4A -|-  6f&  — >  r,  rfv. 
*  =  <t  —  %As-\-x>  £=={3  —  4*+6^$— .4*  +  *, 

Ec  dicatur  ^  jF,     nun  erfc 

I  .  x         3  . 4  ' 

3C* + qa  4  , 

1  XJ.4X 
4Dj  +  </ft    tt-i     «-4    Xt-9  1  * 
1  .*      *  3,4      5.6  *  7.8 
1  *B<  +         K-i    «-4    «-»  f 

.1.*     *  3.4  *  $.«  *  7.8  X  9.iq  ^ 

Sint  jam  A4,  A$,  Ordinate  dux  in  medio  omnium; 

10  A  <?+G* 
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fcrendo  priores  fcmper  dc  pofterioribus.  Hoc  eft  po- 
nendo  B=A%  —  A,  Bir=±A$—Az,  B}=A^^A]t 
B4  =A$  —  ^4,  B$—  A6  —  A$,  &c.  Turn  C=Bi—B, 
Ci^zBi—Bz,  C3z=zB4~Bi,  C4=B$  —B4,  &c. 
dcindc  D=Ci— C,  D2=C}— Cx,  £3=^4—03,  fifr. 
Et  fimiliter  (unc  omnes  differentiae  fequentes  colJigendar. 
,Vel  finr«,  ft.y.*,t,  ^r.  aequaies  A,  A%%  A$%  A$t 
A 5,  ^6,  A79(frc*  Ericque  £=£ —  <*,  C=y 

—  x|3  -j-  «,  D=  ^  —  }y  +  30  —  — 4^+67 

—  4|3  +  a,  F=2 — $•  4"       — ioy  +  5/3  —  *,  fc: 
n  —  6£  +  1 5*  —  10^  -|~  1 ^  y  «—  6/9  -j-  et,  cjv,  In  hifee 
valor i bus numerales Coefficientes ipforom <t  ft  y, 
generantur  at  in  dignicatibus  integris  Binomii  1— «°, 
1—  *|\  1— *f,  i— /b|',  1— *|+,  rfv.  Scribendo  mimeros 

,»i»3»4»5»rfv»  m  Sene  ixTx  — X— x— X 

1     *       *  4 

~  X  r>*.  fucceffive  pro  n.  Sic  jam  P  ^quadibet  O- 

dinata  reliquis intermedia,  &  A?  ejus dillantia ab  Or- 
dinata  prima  A  -appelletur  *f  turn  eric 

- 

1  1 

■    v      *i  x  *  *~x  4  5C^:.X-^-+ ore 
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Adeoque  fignum  ipfius  z  mucandum  eft,  quando  P  Si 
cadit  ad  alteras  partes  Ordinate  prims,  ut  pf. 

■ 

Cafus  Secundus, 

Sit  jam  A  $  Ordinata  la  medio  omnium ;  pone 
'A  =  B4-\-Bf,  B  =  P3  +  P4.  C=Fz  +  Fh  D= 
&+ffi9&c.  &4=C4,*=Ej,  cz=Gx,  d=zl%&c. 
id  eft,  fifint  ^46=*,  Af  A%  =  y9  A$=:l,  (£c. 
Aq  =  x,  A%  =  K,  Ai  =  /x,  i4  =  r,  d*c.  Pone  — x, 
jB— |9— * i« -j- ix  — A,  C=ry— 4j3-|-5a— -5:it-f*4^ — f*» 
D=<N-6y  + 14(8  — 14*  + 14*  —  14A  -|-  6/x  —  r,  ^ 
4  =  «— X^fj-f-x,  £:=|3  — 4* 6  ^5  —  4*  + A, 
*  =  y — 6/3  +  15  a  — xo^5  +  15  x—   Pi  + 

Et  dicatur  AfP,  z9  cum  eric 

1  . x  3.4' 

1  •  x         3*4  5 
4D?  +  dKK  v        v  «-4  . : 

T7T"  X  3.4*5-*  *7-8~ 

i.i     *  3.4  X  5  <5  *  7  8  X  9s w. 

Sint  jam  A^f  As,  Ordinate  duas  in  medio  omnium: 


Pon^=li±i!,  B==^±i*  C= 


Bx+Ei 


10  A  6  + 
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Vel  fint  A$  =  a,,  A6  =  &  Aj  —  y,  A%=£,  &c 
^4  =  jc,  ^3  =  A,      =5:     ^  =  9,  &c.  Deindc  crunc 

4-x*-1-xk— 3x4-^,  xD  =  ^  —  5^  +  9^—  f*— 
5»-l-9A— .  ^  +  r,&C  Et4==* —  x,  ^r=/3  — 3a+ 
3*  —  A,  r  =  y  — 5/3  +  iOa — iox  +      — f*,  </= 

,T  —  7*-J-xi/3— 35a  +  35*  —  +  7f*  — *  &c- 
Et  fic  0  punftum  medium  inter  ^4,  ^5,  atque  appcl- 

letur  OP,  zi  ericque  Ordinata 


4 


3 


4  % • 3  4.5 

7D  +  fo    4*?—'     fl£z2     4^- 1_5  1 
4'      X  ».3  *   4f    *  6.7"^ 

4*  X.J        4.5         6.7      .  8  •  ? 

In  hifce  duobus  etiam  cafibus  2  eft  negativa,  quando 
Ordinata  cad  it  ad  altera*  partes  initii  Abfcif&z. 
Et  in  omnibus  tribus  cafibus  diliancia  communis  Or- 
dinatarum  ponitur  unitas. 

Omnes  tres  cafiis  demonftrantur  facillime  per  calcu* 
lum.   In  cafu  primo  pro  P^fcribo  fucceflivc  «,  fi,  yf 

e,  &c.  &  pro  x,  interea  o,  1,  3, 4,  &c.  quae  fiinc 
longitudines  Abfciflas  ordine  fequentes;  &  provenient 
sequationes 

i  =  W  +  4B  +  gC+4P  +  £/&c. 

£  —  a 
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y^-2/3  +  a  =  C,  <T  —  2y  +  Q=C  +  D,  §  —  zfi+y 

=C+xD  +  £,  &c. 

*  —  3y+ 3/3  — *= 0, « —  3*  +  3r— /3=D+£,  &c. 

4<P  +  6>  — 40  +  *  =  £,  &c. 

Hae  y£quationes,  capiendo  earum  differentias,  nulio 
labore  refolvuntur,  uci  vtdere  eft.  Et  danc  eofdem 
ipforum  A,  B,  C,  D,  &c-  valorcs,  qui  ancea  pofiti  flint 
in  folutione.  Et  ad  eundem  modum  demonftrantur 
<afus  duo  reliqui. 

Harum  trium  ferierum  unaquseque  converget  ad  va- 
lorem Ordinate  P  4L»  ubi  Ordinatarum  datarutn  dif- 
ferencial funt  juftae  magnitudinis.  At  ubi  non  conver- 
gunt,  alias  artes  adhibendx  fun&  Sed  imprxfentiarum 
dc  bujus  Propofitionis  ufu  pauca  adjiciamus. 

Dcfignent  «,  &  yt  <T,  £, »,  0,  x,  a,  &c.  terminos 
quofcunque  rcquidiftantes,  *  quorum  differentiae  funt 
perexiguae;  &  relationes  quas  inter  fe  obcinent  de* 
Jinientur  quamproxime  per  yffquationes  fequentes,  quae 
oriuntur  capiendo  differentias  &  differentias  differentia* 
rum  continue,  &  ponendo  eas  acquales  nihilo. 

«  —  x/3  +  y=G 

*  —  3/9+ 3*  —  *=o 

a — 4/3+ 6y  — 4^  +  t  =  o 

a  —  5/3+  lOy—  I0<^  +  5« —  £  =  0 

*  —  6/3+  ify  —  io^+  i$*  —  6{+ji  =  o 

a  _  70  +  21*  _  35^+35f  _  »i^7„  —  e=o 
a  —  8  0 +x8>  —  $6*  +>oi  —  5  65 + x8*  -  86  +  *  =3  o 
a:r^3+ 3      84^+1  *o>i  x  65+84* — 3  66+9  *— a=3d. 

&c.  Hxc 


(  »ojS  > 

Hase  Tabula  in  u&m  reCcrvandaeft,  lit  confulatur 
quotjes  opus  fit.  Quod  autem  has  i£quationes  vel  ob- 
tinenc  accurate,  vcl  ad  verum  approximant,  ubi  diffe- 
rentiae terminorum  funt  parrx,  patct  ex  demonftratie- 
nc  cafus  primi  Propoficionis. 

AfTumatur  quaetibet  Series  w„  ,v,»  ^f  ^>  Li 
Et  quaeratur  terminus  qui  ftat  proximus  ante  ~  :  patet 
quod  ille  eft  rL ;  videamus  ergo  qualem  base  methodus 
exhibebit  eundem.   Rcpraefentet  •  tcrminum  quaefitum, 
eritque 


«=r  £=0099,0099,0099,0, 
^=>=oo98,o39i,  1 568,7, 
,-^=^=•097.0873,7864,1, 
i=  t=oo96»i  538,461 5,4, 
£=£=0095,1380,9513,8* 
-^=»=oo94,j396,*l64,». 


•g 


1  ma 
ida 
3  tit 
4t» 
5ta| 
6ta 


dat« 


roo99,o#99,oo99^, 
0099,980  5,861 93, 
0099,9994,345  5,0, 
j  0099,9999,78*4,8, 
I  0099,9999,9895,8, 
[0099^9999,9993,1. 


r 

J 


Patet  ergo  quod  haec  mechodus  continue  approxi- 
mat.  Si  terminorum  differentia  fuiflent  minores,  ?a- 
lores  accefliflent  cuius  ad  verum,  &  contra  tardius 
quando  differentia:  funt  majores*  Hinc  Ci  in  Tabulis 
numericis  deilt  terminus,  poteft  is  per  hanc  method  urn 
inferi. 

Hoc  modo  etiam  prodeunt  ipfiffimae  Series  Speciofe,  qux 

per  alias  method  os  prod  ire  (blent.  Proponator  i-\-zzJrl 
OrdinataCurvx  quad  rand  a;:  Eaeft  prima  in  feric 

kri  i+**t\  i+zx?.  i+zxi\  i+zz\\ 
Ordinatarum,  quae  omnes  prxcer  primam  danc  fuas 

areas  z,  *+t*\  *+y*r+  r*'.  *  +f*?+r*f+F^ 
&c*  conllituentes  novam  feriem  cujus  primus  terminus 
erit  Area  quaefita:  quae  ideo  invenietur  ponendo  pro 
ei  «,  &  pro  rehquis  in  too  Ordine  ft  >,  &c.  Pri- 
ma Aquatio  dat  a         fecunda  •  ==*~j*i,  tertia 
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&c.  Eft  ergo  univerfim  area  quaefita  *~  i  z?  +7  *r 

 ;  z1 4-  y  a9  r»   1  &c«    kftque  bare  Series  arcus  ad 

Tangentem  in  circulo  radium  habenrc  unitati  xqualem. 
Earn  invenit  J*c*hus  Gregorius  nofter,  &  cum  Collinh 
communicavic  initio  anni  1671.  a  quo,  mediancc  0/- 
denburgo  ad  Leibmtmm  delata  eft. 

Sit  jam  &c,  *,  A  r,  b,  s$  P,  »,  ft  y,  *t  *,  &c  Series 
utrinque  excurrens  in  infinitum,  ubi  dantur  omnes  ter- 
mini praeter  P  in  medio  omnium.  Sit  A  =  a  +  *9 
B  =  &  +  bt  C  Z>  =  *+4  £  =  e  +  <,&c 

atque  eric 

*  *  * 

■ 

6 

60  ' 

140  +" 
41,4— <?6B-f-8iC—  3>D-f  yg  . 

1260  "* 
r6sB  f-i6sC— 88D-J-  1S/T—  ?F 

2771 

419^— lT44B-f-iaS7C— 83iD-f-3l5g~7>F-f 7C  ,  ^c 

l4ol4  "* 

Tnveftigatur  haec  Series  ex  -£quationibus,  excerpendo 
alternas  in  quibus  numerus  cerminorum  eft  impar. 
Nam  earum  differentiae  reiinquent  terminos  in  hac  Se- 
rie;  quae  itaquc  ad  libitum  product  poteft. 

Sit  i+J&h1  Ordinata  Hyperbolae,  &  quaeratur  Area 
ejus  quae  jacct  fupra  Able i (lam  z,  quando  ea  etadic 
unicas.  Hxc  Ordinata  eft  media  in  Serie  Ordinata- 

rum 


t  \o6o  ) 

rum,&c.  T£*l"',  i+~l~*>  i+*T\  x-f^j-1, 

i+*lV  i+*f,  &c-  aequidiftantium, 

hinc  inde  excurrente  in  infinitum.  Adeoque  Ares  ab 
hifce  Ordinatis  genitae  conftituent  feriem  confimilem, 
cujus  medius  terminus  erit  Area  qunefita ;  quae  proinde 
obtinebitur  per  Seriem  modo  expofitam.  Quando  z  eft 
unitas,  ut  in  cafu  prfcfente,  area:  curvarum  evadunt 
&c  4  J,  i.  f,  &  i,  *r,  h  ?.  &c    Hinc  eft  ^=  i  + 

&c.  Hifce  in  Serie  fubftitutis,  prodic  id  eft,  area 
Hyperbok,  J  —  $  +  &  —  ^0  +  &c.  id  eft,   J  _ 

jL^_JL_J»_J^_*c   Ubi  jam  4 

4.3      4.5      4.7       4  •  9      4  •  1 1  J  ' 

£,  CD.&c.  motG  Newtoniano,  defignant  terminos  in  Cuo 
ordine  ab  initio.   Calculum  appono. 

TERMINI. 


Affirm&tm  Negatbi. 

7  f0O,0OOO,O0OO,00OO,O  O^I^iOO^OOOOjOOOOjO 

61,5000,0000,0000,0 .  6,6964,1857, 14x8,5 

744°  »4  7  61 ,9«47>   -845*5086 ,5  8oo,5 

97^586,9130,8  11.3818,4731,9 

^*335>o,4o86,i  ^85,7061,8 

188,7745,5  11,5708,7 

1,7085,0  3160,1 

r  ,  -              193*1.  ;  i,  •      ,  47*5 

-                  f  >7  7 


r     ■      -    f  f 


+75<53>253M93o,7494»i  1>7 8 11,3370,8041,1 

Summaiji  wsgativam  fubdu^ns  ab  affirmant,  habeo 
4>rp  Are*,  id^.prp  Logarnhnw  Hj^petbolipo  Bioatii, 

Pro 
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Pro  conftru<9ione  Tabularum  quarumvis  numerics* 
rum  percommoda  eft  Series  qua?  fequitur.  Detigncnc 
&c.  f,  </,  c,  b,  a,  a,  G9  y>  l9  #,  &c.  terminos  alternos  in 
Serie  utrinque  fcrpente  in  infinitum;  Pone  *% 
£  =  €  +     C=y  +  c9     =  E  =  9  +  et  &c 

Ec  terminus  inter  *  &  &  eric 


I  I4 

1.1.3  »'° 
1.3.5.7     14^— l8B4-loC-.7D-y-£ 


3.4 


1.1.3.4.5*  1"  "t"  ' 

1  l\:  1 .7  9  .  ii  ni^— i97B-f27SC— »54P-l-54£— nF+g  i' 
1  .1.3.4.5*6  '*  I'*  "Tk 


&C. 


Mxc  Series  fcquirur  ex  caftl  tertio  Propofitionisv 
ponendo  *  =  o.    Coefficientes  numerates  literarum  fie 
producuntur ;  exempli  gratia,  in  quarto  termino  coe- 
fficiens  literae  penultima?  C  eft  c ;  pone  5  -f-  1  =  & 
numeri  qui  proyeniunt  ex  multiplication  terminorura 

^T^T^T^T^V^6  erunt  i,  6,ij,xo, 
&c.  Horum  differentiae  f ,  9, 5-,  funt  numeri  quarfiti. 
Atque  adeo  Series  ad  libitum  produci  poteft. 

Datis  Logarithmis  numerorum  46,  48,  ?o,  ^ i,  ^4, 
56,  58  &  60;  invenirc  Logarkhrnum  numeri  f^,  qui 
confiftic  in  medio  omnium.  Pone       +/,  SA=A=Z 

h  48 


(  \o6i  ) 

/.48-f-/,  58  =  0=  3, 4446,69* 3, 08,  /,46  +  A  60= 

D  =  3 ,4409 ,0908,19.  Hifce  valoribus  in  Serie  fcrip- 
tis,  primi  quatuor  termini  dafcudt  1,7x43,1586,96  pro 
Logarithmo  numcri  £c  eadem  ratione  invenire  licet 
quemvis  alium  intermedium. 

In  Conftrudione  ergo  Tabularum  fufficic  primo  qua> 
rere  aliquos  terminos  in  debiris  diftantiis,  nam  reli- 
qui  pofiunt  hoc  modo  interferi.  ritcnim  continue* 
iunt  intercalandi  termini  primo  inventi,  ufque  dum 
perventum  fuerit  ad  ultimos  qui  defiderantur.  Hoc 
modo  habebitur  tota  Tabula  ex  datis  paucis  terminis 
iub  initio  pro  fundamento  operationis.  Sed  non  con- 
venit  ut  termini  quos  primo  quarrimus,  fint  omnes  per 
totam  Tabulam  aequidiftantes ;  nam  {\  omittimus  al- 
ternos  ubi  eorum  differentia  eft  maxima,  pofiiimus  ali- 
bi per  faltum  omittere  duos,  tres,  viginti  aut  forte 
plures  terminos.  Nuraerus  autem  terminorum  inter 
duos  datos  confiftentium,  qui  omktuntur,  debet  (em- 
per  efle  aliquis  fequentium  i>  3,  7,  «5»  31,  63,  &c. 
dummodo  volumus  inferere  eos  per  hanc  Sericin ;  hoc 
vero  neutiquam  incommodabit  opus* 

Poflunt  autem  pro  Praxi  termini  in  unam  fummam 
colUgi>  ut  fadum  vides  in  bac  Tabella.  Prima  exprcflio 
eft  primus  terminus ;  facunda  eft  fumma  primi  &  fecun- 
di  j  tenia  eft  (umma  primi,  fecundi  &  tertii ;  &  fic  porro. 


% 
4 


8 


16 

iSo4-*sB-f|C 


&04.8 

f  .i  V 


6j»fi  Sic 
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Sic  daris  aliquibus  terminis  altcruis,  mtcrmcdii 
tronfeflim  dabuhtur  per  hafce  expreffiones,  nulJI  ra~ 
Cionc  habit*  naturx  Tabula,  particulans.  Nam  hi  re- 
gular func  exdcm  in  omnibus.    Area:  curvarum  runt 


proximc  aequalcs  arcis  Parabolica? 
per  extrema  Ordinatarum  fuarum.  Scd  quoniam  labo- 
riofum  nimis  eflct  fcroper  recurrere  ad  Parabolata, 
computavi  Tabulam  fequcntem,  qui  Are*  ditfe^a  exhi- 
bcntur  ex  datis  Ordinatis. 

•  a  ■ 


3 

5 

7 

9 
ii 


i 


— 6 —  -      -  - 

7A+3iB+txCR 


41^-1-1  i<SB-f  17C+171P  ff  ,   ™ 

84o  K  -f-  1  ~'J£  r  1 

989^-4-^»88g~9i8C-f-iQ49<$Z>— 454egffr    •  () 
~~  28330 
16067^4-^63008— 485lsC4.yi406D~i^c^^g-t-4i7|68F 
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Hie  numcrus  Ordinatarum  e£  imparV  *f  ■  eft  fumma 
primx  &  ultima?,  B  fecundae  &  penuitim^  C  teniae  & 
antepenultimae  •  &  fie  porro,  ufquc  dum-deventum  fit 
ad  earn  in  medio,  omnium,  quae,?pecrultimam  literam 
inquire  expreffione  re^a^n^t&.T  A bafis  feu 
pars  AbfcifEe  inter  primam  &  ultimam  Ordinatam  in- 
tercepts. Expreffiones  funt  Area*  concents  inter  Cur- 
vam,  bafin  &  Ordinatas  bine  inde  extrema*.  Tabulam 
pro  pare  numero  Ordinatarum  non"  appofiii,  quoniam 
.Area  ceteris  paribus  ex  impare  earum  numero  accura- 
tius  definitur.  .         1  ~f  *  7  ~ 

Quaeratur  area  qu*  geile^ 
&  jacet  fupra  Abfciflam  z  qiiando  ca  evadic  unitas.  In 

10B  i+xx 
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TtyWM  pro  «  fafl»£  S  &  J.  n.  &  & 
pcodibuht  untfccim  Ordinate  $)|  f,  %  £  g, 

&       Hinc  eft  A=i-f  i  =  J.  5  =  '^-f 

/n    .      »}     j     »5   l_£rj       |-v   too    t     too   i       *S»oa      E"    i!     I     M    n/f 

/•  —  ;  .  Hifce  v^ibysfMbfl.icucis  in ultimd  ex|>r effipne, 
&  unitary  pro  invenics  araam  efle  785398187. 
Juftus  eft  hie  numerus  in  Icptima  figura,  in  o&av£  va- 
rum fuperans  Binario. 

Si  undecim  Ordinacae  non  dene  aream  fans  cxa&am, 
erigc  plures;  &  concipe  aream  divifam  efTe  in  plurcs 
partes,  quarum  quamque  fcorfum  quaerens  ha  be  bis  pro 
lubitu  juftam. 

, 

Valor  ipfius  1  -f-  g\*  exprimi  potcft  per  quamcupque 
trium  ferieiunv  fequcntium. 

1 I  +  K 


1 

» — I    » — 1 


03      n      n — i     » — i  , 

mm  Mil  <i.uay>iin.siH-*  **4j.'i|.  • 

»fii  fasten? biO  mfimulu  m*.;nnq  jyjni  siF  :  '  -  r 
Vol i assf*^3  a!wA  mui  ganoiTb-'rv;7    .»j?sr  ■ 

f;icr"orjp  tiujr .,\fi»  Ten  itun&JjuiibiO  onrat-.i  v  t\  \  i« 
muoDfi  oianuff^  frwua^rcqpr  X3  audnijq  Bbin  1.31/. 
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4-  &c. 

Prima?  duae  Series  demojiftrantur  perCafum 1  primufn 
Propdfitidnis     Nam  fi  1  '^jgj0,  "1  ^-^l1,  i  Lj-  ^j*f 

*  +  JgV  i^^*^  d%%ncn^Cjrdtttafe^  rot  id  cm 
sqfctdiftarite*  &  Parak)lid  %<>ri,  crit:i  fo^"r  jjof. 
dcm  Ordinaca,  cujtifl  diftamia  ^  ^  +  j^°itft  ».  'Et  ik 
prodit7  Series  prima.  •  Ac  fi  ih  alia  Parabofe ''  i  + 

arqutdiaantas'  Ordinate  etk  -M^" ?  Ordmm  in  ea> 
dem,cuja*^diftttiidai  t'f  J^f  .dfr-**;  fe  protanict 

1  +  *2J*»  1  +  -SJ3»  i  +       &c.  Seriea  Ordinatarum 

io  3  x  aequi- 


rl  h 


Google 


arquidifhntium  hiac  indc  progredsens  in  infinitum^ 
critquc  in  eadem  'i  -f-  ST  Ordinate  diftantia*  n  k  tcr- 
mkio  •  medio- 1  ^  J^Ptemqta. -■;  Et  £c  wpvenit  Series 
ter'tia'  per  Cafum,  Secundum  T^ropofitionis.  Prima  ab» 
rumpic  quando  eft  n  integer  &  affirmarivus,  (ecunda 
quando  eft  n  integer  &  negacivus,  &  tertia  in  cafu  utro* 
que  abrumpic.  Per  harum  quamque  radices  numera* 
les  commode  evolvuntur  in  Series,  ^"erxia  reliquis  mul- 
to  citius  convergit :  ejus  terminus-  fecundus  adhiberi 
poteft  pro  corredione,  utri*  fic  extradio  per  repctitio- 
nem  calculi. 

Halleius  in  fua  methodo*  <:onftrucndi  Logarithmos, 
ex  prima  harura-ftrierum  demonftrac  Seriem  Merc  ate* 
ris  pro*  i^uadratura.  Hypcrboke,    Sic  ejus  Ordmata 

*  +  jch1, veil  -f-  *|"-^exiftente*numcro  infinite  parvo; 
unde  per  racthodos  Quadrandi,  area^quae  jacet  fupra- 
Abfciflamx,  icl  efc.Logarithmus  numeri.i  +*,  eric 

i^i^.1;   Eflfvero  pet  pximarn  Seriem  l  +«|'  =  i-f- 

.1.  *<;     *  1  ■       %         3'  _____ 

in-  cafu  prarfcnte,  ubi  eft  n  infinite  parvus,  eft  i  -fx|* 

%S&kik  **  +  f  .if >~ quo  fubftitu- 

to,  in  Valoie  ires,  ea  prodk  *~-f**-H**-.  + 
|  xy  —  cjv.  quae  eft  Series  Mtrutpris. 
Similiter  per  Seriem  fecundam  prodic  hare  regular 

.&*  data*  numcruf  *  +^  pooei  *~  ^»  ^itquc  eji*s 

Logaiitfamus  *  +  f  ~k  +  f  A5  +  f  tf'  +  &c 

Per  Sewem  terciam  provenit  fequens  regula.  Sit 

•  . 

quilibet  numertw  F,  pone  crkquc  ejus  Lo- 

:-  ^  tl;  i-.LA../    -    A.  garithnius 

.  r.-ii  I'.,       v.      o  ;       -r  l      *a      •*  .  » 
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garitBmus  ^~  —  \Az  —  ~Bz  —  \C&—  £Djb  — &£s 

—  &c.  Ubi  siTB,C9  D9E9&c.  more  Ncwteniano  defig- 
nant  ccrminos  Seriei  ficue  ab  initio.  Haec  Scries,  uc  ea 
ex  qua  deducitur,  rcliquis  duabus  multis  vicibus  cele- 
rius  approximac :  eft  que  eadent  generalius  exprefla 
quam,  ex.  fundamenco  baud  abfimili,  pro  inventione 
Logarithmi  Binarji  prius  dedimus. 

Metbodus  inVeniendi  Valores  Serierum  Jr'tthmetica- 
rum  utcunque  tar  At  coriVergentium 

In  afiquibus  Seriebus  fumma  terminorum  haberi  ne- 
quit  nifi  ad  pauciflrma  figurarum  loca,  dumraodo  prae* 
ter  fimplicem  eorum  additionem  aliae  artes  non  adhi- 
heancur.  Proponatur  jam  Series  quadibet  cujus  termi- 
ni omnes  iifdem  (Ignis  afficiuntur,  &  quorum  proximi 
foatinuc  teodunc  efle  inter  ft  aequales;  quales  fuac  ft* 

quentes  —  -1 — -  +  ^  +  -^r  +  &c-  *  +  7  +  7  + 

*  I  .  ft  1  3 .4    1    j  .6    1   7  . 8  1 

&+3  +  &C.  Collige  fummam  aliquot  terminorum  fub 
initio,  ii  proxime  addendi  fint  «,  ft  >,       ?>  &c  In 

numeris  proximis  fit  r  =  &  quantitatum 

+  ^g4+^^^{X,if'&,  differentia; 

fiht  b,  cy  d,  e,  &c.  Deinde  in  numeris  proximis  fit 
r=  7  — ,  &  ipforum  ax  — ++b  *  -r=— ,  <+  h 

4.,x^>.4+*  +  *  +  ^x^ti',  &c.  differentia?  fine 


(  tb6i  ) 

xcdc  quoad  libuerit.    Turn  eric  a  +  £4*  y  -f-  J  +  t 

que  ultra  duos  primos  terminos  hujus  nova:  Seriei  ra- 
ro  opus  erit  ptogrcdi. 

Ut  fi  defideretur  valor  Seriei  —  4-  - — f-      +  — 

+  &c.  collige  primos  xi  terminos,  quorum  fummam 
reperio  10^6813,8410,1885.  Termini  proxime  ad- 
dcndifunt*=,ooo5,x854;ixx6f/3  =,0004,8309,1787. 
>=,0004,43i6,x4ii,  ^=,0004,081 6,3x65,  &c.  Hinc 

fit  r  =  1  proxime,  &  «  *  — ^     —,01 17,6449,6181, 

*  =  —>oooo,ooi  7,5096,    £  =  —,0000,0014,7410; 

*  =  — ,0000,001  X4986,  &c.    Unde  s  =  ;  prope,  & 

4X       =  — ,0000,0141,$  in,  quem  propter  fignum 

ncgativum  fubducoab*x^i~,  &remaoet,  0117,6)07, 

8171  i  hie  atdditus  fumma:  primo  inventor  6813,8410, 
1885,  dat  pro  fumma  totius  Seriei  numerum693i, 
4718,0056,  qui  juftus  eft  in  nona  decimali ;  at  ante 
duas  hafce  corre&iones  fumma  erat  jufta  in  primi  fi- 
gura  foil  ~5t- 'animus  fit  propins  fcopum  attingere, 
pergendum  erit  ad  approximationes  fequentes.  Si,  ter- 
mini Serief  diver&  habeanc  figna,  conjungerfdi  font,  uc 
omnes  eadem  tandem  habeanr,  ut  in  Scrie  1—  \  +  \ 

—  5-  +  $  —  &o  coitjunclis  terniiriis  ea  evatf  it  — — f- 
r^  +  r^TT  +  "—,  +  1&c-  Scd  hie  notarrdum  eft 

5.7      /  *  11        *3  •*$ 

quod  differentiae  a,  b,  ct  J,  e,  &c.  ut  &  A,  B9C9D,  &c. 
cottigi  defoent  Cubducendo  quancitarcs  ahcecedentes  de 
fubfequemibus.  Et  in  omnibus  hujufmodi  Seriebus  fi 
W».  n  rcpncfcnwnt tf^flminoa  ordirie  fe^uentes,/pri. 

mum, 
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mum,  f  fecundum,  r  tertium,  &  redangulum  ~-  x  f 

non  fic  majus  jpr,  valor  Serici  crit  infinite  magnus :  at 
roagnitudinis  temper  finite  ubi  acqtdit  concrarium. 
Poceft  hacc  regula  nonunquam  fallerc,  ubi  termini  p.  q, 
*  parum  diftant  ab  initio  Serici,  at  fi  confidant  inter 
eos  ab  initio  aliquantum  remotos,  evadec  regula  cer- 
tiflima. 

Ad  alia  Sericrum  genera  debent  alix  regula:  adhibc- 
ri.  Sit  Series  regular ium  Polygonorum  Circulo  Incrip. 
1 3»  um,  cxiftente  Radio  unitate* 


H=  2,0000,0000*0000,000 

G  =  i ,  8x^4,1 7 1 2,4746, 1 90 

F  =  3,0614,6747,8910,718 
£=3,IH4,45I5,Xr58,CJI 

D  =  3,1  ^5,4849,0545,93  8 
C  =  3, 1 403, 3 1 1  $  ,6954*7  51 

£  =  3,1411,77x5,0931,77* 


4 

8 

ir> 

I* 
64 

118 

256 


^  =  3,1415,1380,1144,1991511 

» 

Dicatur  jam  ultimum  Polygonum  A,  penultimttm  B, 
amepenultimum  C,  &  reliqua  in  fuo  ordine  retrorfum 

£>,  £,  /y&c.  atque  area  Circuit  quxfita  eric  A  -\  • 

3 • »5  3  • >5  «*3  ^* 

rAo^„s4AOB4-T4i8C-^S5D-4-g  ,  g[C      Ubi  fi  WO  A* 

'    :        3 . 15 . 63 . 255  1  *  ^ 

£,  C,  D,  £,  Ac.  fcribantur  proprii  valores,  primi  quatuor 
termini  dabunt  3,141 5,9265,3589,790  pro  area  Circuhv 
Haec  autem  Series  ell;  generalis,  ex  natura  Circuit  neu 
tiquam  dependens:  appltcabilis  eu;  quotiefcunque  nu- 
merorum  approximantium  differentia  priores  Cunt  po- 
(leriornm  quart  quadruple  Fadores  in  Dcnominato- 
tibus  funt  dignitates  integrae  numeri  4  unitattbus  mi* 

nutx.- 


(  io7o  ) 

nur*  <juibus  datis,  coefficients  lieerarum  in  diverfis 
cerminis  formantur  ex  mulciplicacione  continua  nuroe- 

rorum  i,  ~,  &c.  Ubi  pro  n  fub- 

ftituendus  eft  ulcimus  Fadorum  in  Denominatore. 

Ultima  quancicatum  x — 1,  x*/x —  x,  qijx — 4, 
8  ^x— 6,  i6f^x— 16,  &c.  sequalis  eft  Logarithmo 
numeri  x.  Pro  x  fcribe  x,  &  per  repetitam  extraftio- 
ncm  radicis  quadrats  exibunt  numeri 

M=  I  ,CX>OO)CX)00,OOCX),CCXJO. 

J  /=  7*6'8>x86"4,ooio,8843. 
H  =  7240,61 86, 1 3  x  2,06 13 . 
G  =  7083,8051,8838,6x14. 

F  =  7007,087  693 1 ,73  3  7- 

£  =  6969,1430,7308,8x94. 

£>  =  695o,x734,x438,76ii. 

C  =  6940,8641  ^851,83163. 

fl=  6916,1658,4759,40^ 

A  =  6933,8182,9699,9493. 

Dicatur  ultimus  numerorum  A,  penultimus  B,  &  fie 
retro,  atque  Logarithmus  quaefitus  erit  A  +  ^2  + 

1-3  1.3.7  1.3  .7.-'5 

+  &c  Primi  quinque  termini  dant  6931,4718,0559, 
9457  pro  Logaritbmo  Hyperbolico  Dinar iL  Ec  quo- 
modo  base  Scries  procedie  in  infinitum  facile  colligitur  ex 
eo  quod  de  priore  diximus:  eftque  etiam  univerfalis, 
proprietates  Hyperboke  minhrie  relpiciens. 

Extenditur  quoque  Metbodus  haecce  Difierentialis  ad 
Refolutionem  ^quationum  &  alia  quamplurima  quorum 
hie  non  fit  mencio-  Continetque  fu nd  amenta  Serierum  ge- 
neraliflima;  uc  inRedudlionev£quatioruimIrrationaIium 
8c  Eluxionalium  brevi  forfan  monftrabo. 

IV.  An 
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IV.  An  account  of  jome  Experiments  made  on  the 
t?th  day  of  April  ■>  171  p.  to  find  bow  much  the 
%efiftance  of  the  Air  retards  falling  (Bodies.  (By 
J.  T.  Defaguliers,  LL.  D.  &  F.  R.  S. 

J Took  ix  Balls  (fix  of  which  were  folid  Leaden 
Globes  of  about  x  Inches  Diameter ;  three  hollow 
Glafs  Balls  of  about  5  Inches  Diameter;  and  three 
light  Part  board  hollow  Globes  of  about  the  fame  Dia- 
meter) and  having  carried  them  to  the  upper  Gallery  in 
the  Lanthorn,  on  the  Dome  of  St.  Paul's  Church,  I 
caufed^  them  to  fall  down  by  two  ac  a  time,  in  the 
following  manner; 
Firft,  a  Leaden  Ball  and  a  Glafs  Ball. 
Secondly,  a  Leaden  Ball  and  a  Glafs  Ball* 
Thirdly,  a  Leaden  Ball  and  a  Glafs  Ball. 
Then  I  let,  fall  in  the  fame  manner  the  three  other 
Leaden  Balls*  each  with  a  Paftboard  Ball. 

After  that,  having  the  Leaden  and  Paftboard  Balis 
brought  up  again,  I  repeated  the  Experiment  twice 
m6re  with  a  Leaden  and  Paftboard  Ball  .*  then  I  made 
the  Experiment  twice  more  with  a  Paftboard  Ball 
alone,  to  fee  'how  long  it  would  be  in  falling. 

Upon  the  whole  it  appeared  rhat  the  Leaden  Balls 
were  a  very  little  longer  than  4  7  Seconds  in  falling ; 
the  two  largeft  of  the  Glafs  Balls  6  Seconds,  and  the 
Paftboard  Balis  £  ^  Seconds. 

The  height  of  the  Gallery,  from  whence  the  Bodies 
fell,  was  X7X  Foot  above  the  Pavement  of  the  Church 
(the^n  cover'd  with  Boards)  upon  which  they  fell. 

The  times  ©f  the  Falls  were  taken  two  ways  above, 
viz.  wkh  a  Wheel-Chronometer,  which  meafures  a 
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fmall  part,  of  Time  accurately,  nearer  than  to  a  quarter 
of  a  Second  ( made  and  contriVd  by  Mr.  George  Graham, 
an  ingenious  Clock- maker)  and  with  an  ~  Second  Pen- 
dulum: And  the  differences  of  Time  between  the  fall  of 
the  Leaden  Balls  and  the  other  Bails  were  taken  below,  by 
the  Prefident, Martin  Folkes  Efq;  F.R.S.  and  anotber 
Per(bn,whoall  agreed  in  their  Obfervations  of  the  Time, 
which  they  made  each  with  an  half  Second  Pendulum* 


The  following  Table  gives  the  Marks,  Weights, 
and  Diameters  of  the  feveral  Balls,  in  three 
Columns. 


Leaden  Balls 

Trey  Weight* 
I.  oz.  d. 

Diameters  In  In;hes 
ana  Decimals. 

1  c 

%  :  i  :.  r 

x  ,  1 

%c 

3' 

x  ill-  4 
r  : 1 1  :  ix 

*  »  99 

x  ,  0;  v 
X  ,  or 

Ac 

I  : If  :  12 

6c 
—  

I  :  I  I  nx 
I  :  lo  :  o 

x  $  ox  . 

Pajlboard  Balls. 
A 
B 
C 

o  i  3  •  A 

O  :  l:  14 
0  .•  x  •  17 

5.1 

Gltfs  Bdls. 
D< 
E 
F 

0     3?  13; 

0     5-  3i 

0     6:  o'r 

3.9 

s  ,ss 

U.B.  The  Polar  and  Equatorial  Diameters  of  the 
Glafs  Balls  being  different,  [  have  fet  down  a  Mean 
Diameter  for  each  .of  them ;  the  true  Diameters  are  thus* 
of  D  4  &  $,8.  of  £  5,  6  and  j,x    of  F  5,7  &  5,4  Inches, 

4  .1  7he 
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The  particular  Experiments  are  as  folio  ws. 

Experiment  I.  Fall  of  tc  and  D. 
cltii  by the  Pendulum  in  47". 
"JC^  Fall  of  D  was  fo  near  it;  that- the  Difference  was 
not  taken  either  above  or  below.. 

Experiments  II.  Fall  of  %c  and  E. 
{if  fell  by  the  Chronometer  in     by  the  Pendulum  in  4V 
Time  of  the  .faiLof  E  not  taken  above. 
The  Difference;  taken  below  ij". 

^Experiment  III.  Fall. of     and  F. 
$cS?H  by  Chronometer  in  #4v">.by  Pendulum  in  47". 
F  fell  in  Six  Seconds.  k 
Difference  taken  below  was  1  * 

Experiment  IV.  Fallvof.  4c  and.  A. 
r^f  fell  by  Chronometer  in  47,  by  Pendulum  in  4 1. 

A  fell  in  67  Seconds. 
Difference  taken  below  =  %\ 

Experiment  V.  Fall  of  $c  and  B. 
We  made  no  Obfervation  above  nor  below. 

Experiment  VI-  Fall  of  6c  and  C. 
6c  fell  by  Chronometer  in  47",  by  Pendulum  in  4;". 

C  not  taken  above. 
Difference  below  =  z  7". 

- 

Experiment  VII.  Fall  1  c  and  B. 
1  c  fell  by  Chronometer  in  47",  by  Pendulum  10,41''. 

B  not  taken  above. 
Difference  taken  below  a?  3 
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Experiment  VIII.  Fall  of  $c  and  A. 
$c  fell  by  Pendulum  in  4}". 
A  fell  foul  and  fo  was  noc  obfeiv'd  at  all 
Difference  taken  below  x". 

Experiment  IX.  Fall  of  B  alone, 
by  the  Chronometer  in  6["f  by  the  Pendulum  in  6;\ 

Experiment  X.  Fall  of  C  alone 
by  the  Chronometer  in  6\?  by  the  Pendulum  in  6{". 

By  Galileos  Theory  trie  Lead,  which  was  4^'  in  fel- 
ling, muft  fall  4  Foot  the  fjrft  V',  or  16  Feet  the  fir  ft 
Second,  which  amounts  to  32.4  Feet  in  4r"»  But  as 
the  Sound  of  the  Ball  (as  it  flruck  the  Bottom>by  which 
we  reckon'd  our  Time,  had  271  Feet  to  move,  we  muft 
abate  a  \  of  a  Second  nearly*  (Toppofing  Sound  to 
move  one  Mile  in  4K  )  which,  will  take  away  35  Feet, 
that  the  Body  muft  have  fallen  in  the  lalt  -  of  a  Se- 
cond, and  reduce  the  number  of  Feet  to  180  :  fo  that 
the  Lead  will  have  only,  fallen  17  Feet  Oiort  of  the 
Theory,  which  muft  be  attributed  to  the  Refinance  of 
the  Air. 

The  large  GlafsBall  in  the  6  Seconds  of  its  Fall,  wou'd 
in  a  Vdtuum  go  thro'  576  Feet*  but  taking  slway  the  lad 
J-  of  a  Seconcl  or  47  Feet,  for  morion  of  Sound,  it  muft 
only  fall  529  Feet  in,  Vacuo.  Now  fince  it  fell  but 
%7%,  there  have  been  157  Feet  taken  off  from  the  Fall 
by  the  Air's  Refinance. 

Likewife  the  Paftboard  Ball  in  6\  Seconds  muft 
have  fallen  67$  Feet  *  bur  deducing  the  laft  quarter 
of  a  Second  or  51  Feet  for  the  motion  of  the  Soundi  there 
remain*  only  625  Feet  for  its  fall  in  Vacuo.  But  as 
k  fell  only  %72  Feet,  we  muft  allow  a  Retardment  of 
U  j  Feet  for  the  Refiftance  of  the  Air. 

At 
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Ac  a  mean  we  may  call  the  weight  of  the  Glaft 
Ball  5  0 z.  Trcj,  and  its  Diameter  f  hiches  and  7  J  and  the 
weight  of  the  Pa  ft  board  Ball  x  Ounces  Trey,  and  a  lit- 
tle more  than  c  Inches  Diameter. 

The  Lead  Balls  all  fell  within  near  a  Foot  of  one  an~ 
other,  and  made  an  impreffion  in  the  Boards  of  about  ,H 
of  their  Depth. 

The  Barometer  flood  at  yot  1  Inches,  and  the  Mer- 
cury was  very  Convex,  a.nd  therefore  inclined  to  rife 

♦ 
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J  further  Account  of  Experiments  ?nade  for  the  fame 
purpoje,  upon  the  17th  Day  o/July  laft.  <By  the: 
fame. 

HA  vine  found  by  our  former  Experiments,  that  thin 
G|a(s  Balls,  and  even  Balls  of  parted  Paper, 
Were  too  heavy  to  make  (b  confiderable  a  Difference 
between  the  time  of  their  Fall  and  the  fall  of  Leaden. 
Balls,  that  it  might  be  eafily  Obferv'd ;   I  contrived  a 
way  to  make  dryed  Hogs  Bladders  perfectly  round* 
by  blowing  them  (when  molft)  within  a  ftrong  Sphe- 
rical Box  of  Lignum  Vit*t  and  letting  them  dry  in  the, 
faid  Box  before  I  took  them  our  .*  which  1  did  by 
opening  the  Box  that  fcrew'd  in  the  middle,  and.  had 
a  hole  in  the  Pole  of  one  pf  its  Hemifpheres  to  lec 
rhc  Bladder  pafs  thro',  in  order  to  tye  it  after  blowing ; 
and  fome  few  {mall  holes  all  oyer  the:  Box,  that  ia 
blowing  no  Air  might  be  confin'd  between  the  tofide 
of  the  Box,  and  the  Bladder,  io  as  to  hinder  it  from* 
putting  on  a. Spherical  Figure.   Befides  I  took  off  the 
ends  of  the  Ureters,  the  Fat  and  a  great  deal  of  the. 

upper 
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upper  Coats  of  the  Bladders,  before  I  blowed  them  in 
the  Box,  to  render  rhem  dill  lighter: 

The  Bladders  I  ufcd  were  fome  of  f  the  thinned  I 
cou'd  find  ready  blown  at  a  Druggift&9  v^hich  1  moid- 
ned  in  Water,  faking  care  to  leaye  none  in  the  infide. 
I  chofe.thofe  rather  than  Green  ones,,  which  in  drying 
wou'd  have  (tuck  fo  fad  to  the  infide  of  the  Box,  that 
St  wou'd  fcarce  have  becapoflible  to  have  got  them  out 
without  tearing. 

Having  prepared  five  Bladders  in  the  manner  afore- 
faid,  (which  I  have  defcribed  the  more  fully  to  direct 
any  body  elfe  that  fhou'd  be  willing  to  try  the  like 
Experiments)  I  took  them  up  to  the  upper  Gallery  in 
the  Lantern  on  the  Top  of  the  Cupola  in  St.  Pauls 
Church;  and  there  by  a  Contrivance,  which  I  fljall 
jud  now  defcribe,  I  let  them  fall  by  one  at  a  time, 
together  with  a  Leaden  Ball  of  about  x  Inches  Dia- 
meter* and  weighing  x  I  Troy ;  and  I  took  notice  of  the 
time  of  the  Fall  of  each  Bladder,  knowing  by  former 
Experiments  that  the  Balls  are  about  4  l-  Seconds,  or  a 
little  longer  time,  in  fal'ing  the  fame  Height,  which  is 
X7x  Feet. 

The  following  Table,  confiding  of  five  Columns, 
gives  in  the  firft,  the  Marks  of  the  Bladders ;  in  the 
next  their  Diameters ;  in  the  third  their  Weights  in 
Grains  Troy;  in  the  fourth  the  times  of  their  Fall  in 
Second  Minutes  of  time ;  and  in  the  fifth,  the  difference 
of  Time  between  the  Falls  of  the  Leads  and  of  each 
Bladder  ,  taken  below  by  the  Frefidtnt,  Dr.  HalUy, 
Dr.  jf*r/»,  Martin  Folkes  Efq;  and  Mr.  George  Graham 
the  Clock-maker.  The  Time  was  taken  above  with 
Mr.  Grahams  Chronometer,  (formerly  defcribed) ;  and 
below  with  the  fame  Inflrument,  and  three  half  Second 
Pendulums,  all  which  agreed  very  well  together. 

The 
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The  Experiments  having  been  made  twice  over,  the 
Tabic  is  twice  fet  down ;  and  thofe  Experiments  in 
which  the  Bladders  fell  (height  down,  and  the  moll 
regularly,  have  this  Mark  before  thenj  (  *  > 


Marks, 

Diameters 
in  Inches 

1.  Weight  in 
Grains  Trey 

whole  Fall 

P/rf!  between  the 
Lead  and  Bladder* 

A 
*B 

r: 

D 

*E 

5«3  3 
5,z6 

118 
i  $6 

'37. 
97r 
99! 

'77 

*  4 

xi'r 

14  i  Seconds/ 

*4r 
4,7i 
17 

*  A 
B 

*  C 
D 
£ 

. 

•-    . .  *  »  f    '  . 

19" 

18; 
M 

'M* 
Mr 
'4 
*9r 

10? 

The  Diameters  and  Weights  may  be  relyed  upon, 
being  taken  the  Day  chat  the  Experiments  were  made* 
and  the  Day  after ;  but  the  Diameters  and  Weights 
taken  10  Days  before,  not  agreeing  with  thefe,  I  have 
left  them  out*  For  the  Bladders  by  drying  had  loft 
of  their  Weight,  and  altered  their  Diameters. 

As  the  Necks  of  the  Bladders  in  drying  (brink,  Co 
as  to  open  a  little,  they  mud  be  blown  before  each 
Experiment.  And  for  the  manner  of  letting  them  fall 
4 exactly  in  the  fame  Inftant  of  time,  it  is  defcribed  by 
'Figure  II,  in  which 

A,  A,  A  A,  is  the  Hole  through  which  the  Bodies 
fell;  is  a  Board  laid  over  the  Hole.  G,  D, D  is 
another  Board  Hxc  to  the  firft  Board  by  the  two  Wood- 
Screws  D,  D,  with  a  Pulley  G  at  the  other  end  of  it, 
over  the  Hole.   W  is  a  two  Pound  Ball  of  Lead 
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Taftned  to  a  ftrong  Thread,  which  going  over  the  Pulley 
is  ft  retched  horizontally  from  G"tO  the  Nails  F;  to 
Hvhich  it  is  Mned,  fo  as  to  %e  abwit  a  quarter  of  an 
Inch  above  the  Board. 

B  is  one  of  the  Bladders,  hanging  with  the  Neck  or  hea- 
vicft  part  downwards,  by  means  of  a  Loop  of  fine  Thread 
as  E  H,  which  goes  over  the  Horizontal  Thread  G  E  F. 
Now  when  with  a  pair  of  Sciflars  the  Thread  of  the  Lead 
( which  in  all  is  but  one  Foot  long)  is  cut  juft  at  E,  before 
the  Loop  of  the  Bladder,  the  Lead  pulling  away  the  String 
the  Loop  of  the  Bladder  flips  off  the  remaining  Thread 
F  E.  and  begins  to  fall  exactly  in  the  fame  Inftant  as  the 
Lead  :  But  if  the  Thread  mould  be  cut  between  E  and 
F,  as  the  Lead  falls  its  Thread  might  give  the  Bladder 
an  oblique  Direction. 

He  thatobferves  the  time  either  with  a  Pendulum  or 
Chronometer  may  take  it  very  exactly,  by  feeing  the 
motion  of  the  SciiTars  as  they  cut  the  Thread. 

N.  B.  As  the  Diameters  of  the  Bladders  were  taken 
by  wrapping  a  Thread  twice  round  them,  and  fomething 
mud  be  allowed  for  the  thicknefs  of  the  Thread;  1  have 
hereunder  fet  down  the  Diameters  of  the  Bladders,  as 
corrected   by  that  Allowance.    Viz,.  A  5,28  Inches; 

B  S>*9 ;  C  5,30 ;  D$h  and  E  J"*1  5  ,I,ches  i0  Dia" 
meter. 

The  Bladder  E  was  rough,  witli  fcveral  Wrinkles  and  in- 
equalities, which  made  it  be  longer  in  Ming  than  it  ought 
to  have  been,  according  to  its  Diameter  and  Weight. 

A  Pail  of  Water  thrown  down  met  with  fuch  a  Refi- 
nance in  falling  xyz  Foot  thro8  the  Air,  that  it  was  ail 
turn'd  into  Drops  like  Rain. 

F  I  N  I  $. 
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I.  A  Utter  </Mr.Jofeph  Wiliiamfon  Watchmaker, 
to  the  Tublijher,  wherein  he  afferts  his  G(igbt  to  the 
curious  and  ufeful  Invention  of  making  Clocks  to 
keep  Time  with  the  Suns  Apparent  Motion. 

TT  Aving  been  inform'd  of  a  French  Book  lately  pub- 
X"i  lifted,  wherein  the  Author  fpeaks  of  making 
Clocks  to  agree  with  the  Sun's  apparent  Motion *  and  fup- 
pofeth  that  it  was  a  thing  never  thought  of  by  any  before 
himfeif;  l  was  therefore  willing  by  the  advice  of  (bine 
of  my  Friends,  to  write  this  ihort  Account  of  what  I 
have  performed  in  chat  matter  my  fclf. 

And  in  the  firft  place  1  muft  take  notice  of  the  Copy 
of  a  Letter  in  this  Book,  wrote  by  one  P>  Krtfa  zjejuit, 
to  one  Mr  William  fen  >  Clock  maker  to  his  Imperial  Ma- 
j'ftji  of  a  Clock  found  in  the  late  King  Charles  the 
Second  of  Spain's  Cabinet,  about  the  Year  1 699  or  *  700.- 
which  fheweth  both  equal  and  apparent  Time  according 
to  the  Tables  of  Equation  ;  and  which  went  400  Days 
without  winding  up.  This  I  am  well  fatisfied  is  a 
Clock  of  my  own  making  ;  for  about  fix  Years  before 
that  time*  1  made  one  for  Mr.  Daniel  Square,  for  whom 
I  then  wrought  moftly,  which  agrees  with  the  Defer ip- 
tion  he  gives  of  it,  and  went  40b  Days  as  be  faith. 
This  Clock  Mr.  Daniel  guare  fold,  foon  after  it  Was 
made,  to  go  to  the  faid  King  Charles  the  See  nd  of 
Spain :  and  it  was  made  fo  that  if  the  Pendulum  was  ad- 
juftcd  to  the  Suns  mean  Motion,  the  Hands  would 
(hew  Equal  Time  on  two  fixed  Circles,  on  one  the 
Hour,  and  on  the  other  the  Minute.  But  there  were 
other  two  moveable  Circles  of  the  fame  kind,  that 
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moved  forwards  and  backwards,  as  the  time  of  the 
Vear  required ;  on  which  the  lame  Hands  {hewed  Ap- 
parent Time  likewife,  according  to  the  Equation  Tables. 
This  Method  the  Author  owns  he  knew  of,  and  applycd 
the  fame  Motion  to  Pocket  Watches  n  or  14  Years 
ago,  which  I  confefs  I  never  did  ;  being  well  fatisfied 
that  Watches  with  Springs  and  Ballances  arc  very  unfit 
to  mew  the  minute  difference,  as  it  incrcafcth  and  dc 
creafeth,  between  equal  and  apparent  Time. 

Soon  after  this  Clock  was  fent  to  Spain,  I  made  o- 
thers  for  Mr.  Quart  which  mewed  Apparent  Time  by 
lengthning  and  (liortning  the  Pendulum,  in  lifting  it  up 
and  letting  it  down  again,  by  a  Rowler  fomewhat  in 
the  form  of  an  Ellipfis,  through  a  flit  in  a  piece  of 
Brafs,  which  the  Spring  at  the  Top  of  the  Pendulum 
went  through.  By  this  means  every  vibration  of  the 
Pendulum  would  agree  to  a  Second  of  Time  of  the 
Suns  apparent  Motion  s  that  Rowler  which  lifted  up 
the  Pendulum,  and  let  it  down  again,  being  continually 
moving  about  all  the  Year ;  fo  that  it  may  feem  very 
firange  that  this  Author  never  heard  of  it,  fo  many 
Years  after  they  were  made  :  For  one  of  thofe,  and 
not  the  firft,  made  with  the  rifing  and  fctting  of  the 
Sun,  Mr.  Quare  fold  to  the  late  King  William,  and  it 
was  fet  up  at  Hampton-Court  in  his  Life  time,  where  it 
hath  been  ever  fincc.  This  contrivance  of  lengthning  and 
fhortning  the  Pendulum,  I  thought  of  fcvcral  Years  before 
I  made  any  of  them.  Since  then  1  have  made  others  for 
Mr.  Quare  likewife,  which  ihewed  the  difference  between 
equal  and  apparent  Time  according  to  the  Equation  Ta- 
bles, by  a  Hand  moving  both  ways  from  the  top  of  a 
Circle;  on  one  fide  (hewing  how  much  a  Clock  keeping 
equal  Time  ought  to  be  falter  than  the  Sun,  on  the 
other  fide  how  much  flower. 

But 
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But  thcfc  Clocks  that  I  then  made  to  agree  with  the 
buns  A  p  parent  Time,  were  done  according  to  the  Equation 
Tables,  which  I  found  not  to  agree  very  exa&ly  with  the 
Sun's  apparent  Motion  i  neither  can  any  other  be  made 
to  keep  equal  Time  chat  will  gain  and  lofe  all  the  Year  t* 
grccable  to  the  faid  Tables:  for  though  the  Tables  them- 
(elves  may  be  true,  yet  Tome  difference  in  Motion  does 
proceed,  in  both  forts  of  Clocks,  from  Cold  and  Heat  ai 
tering  the  length  of  their  Pendulums*  This  difference  by 
fome  Obfervations  I  have  ma^e,  I  fuppofe  to  be  about 
the  ~  part  of  an  Inch  in  the  length  of  a  Pendulum  vibra- 
ting Seconds,  which  will  alter  the  Motion  of  the  Clock 
about  1 1  Seconds  in  14  Hours.  Hut  to  make  my  Clocks 
made  for  keeping  Apparent  Time  to  go  as  exa6t  as  poll ■• 
b!c,  I  made  a  Table  my  felf  by  Obfervation  :  For  oWerv- 
ing  the  Sun,  as  often  as  it  was  to  be  feen,  when  it  came  on 
the  Meridian,  for  feveral  Years  together,  always  fetting 
down  the  Difference  between  its  coming  to  the  Meridian 
and  the  Time  by  a  Clock  I  had  adjuded  as  well  as  1  could 
to  equal  Time,  and  always  taking  notice  how  much  my 
Equal- Time  Clock  gaind  or  loft  at  the  end  of  every  Year, 
1  compleated  my  Table  in  the  Year  1711.  Since  then  I 
have  made  a  confiderable  many  of  thefe  Clocks,  feveral 
of  which  I  fold  to  Perfgnsof  great  Note  and  Ingenuity; 
and  in  particular  one  I  made  about  five  or  fix  Years  fincc 
for  the  Right  Honourable  the  Lord  Parker,  at  prefent 
Lord  High  Chancellor  of  Great  Britain  ;  and  all  of  them 
have  given  good  content  to  thofe  that  bought  them  So 
that  I  think  I  may  juftly  claim  the  greateft  right  to  this 
contrivance  of  making  Clocks  to  go  with  Apparent  Time ; 
and  I  have  never  yet  heard  of  any  fuch  ClocR  fold  in 
England,  but  what  was  of  my  own  making,  though  I 
have  made  of  them  fo  long. 

•  .1;      '  c. 
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II.  An  Account  of  fome  new  Experiments,  relating 
to  the  ABion  of  Clafs  Tubes  upon  Water  and 
Quicltffoer.  By  James  Jurin,  M.  D.  Reg. 
Sqc.'  <f  Coll.  Med.  Lond.  Soc. 

JN  a  *Diicourfc  formerly  prefented  to  the  Royal  Socie- 
ty, I  maintain'd,  that  the  Sufpenfion  of  Water  in  a 
pillary  Tube  was  owing  to  the  Attraction  of  a  (mall 
"annular  furface  on  the  infidc  of  the  Tube,  which 
touch'd  the  upper  part  of  the  Water.  Among  the  fcveral 
Experiments  made  ufe  of  to  prove  this  Afiertion,  was 
that  of  a  Glafe  Funnel  of  feveral  Inches  Diameter,  hav- 
ing its  fmall  end  drawn  out  into  a  very  fine  Tube, 
which  Funnel  being  inverted  and  rlU'd  with  Water, 
the  whole  quantity  of  Water  therein  contain  d  was  fu- 
ftain'd  above  the  Level  by  the  Attraction  of  that  nar- 
row Annulas  of  Glafs,  with  which  the  upper  furface 
of  the  Water  was  in  contact. 

Soon  after  that  Difcourte  was  printed,  came  out  a 
Book  publifh'd  by  a  very  Learned  and  Ingenious  Mem* 
ber  of  this  Society,  in  which  that  Experiment  was  ac- 
counted for  in  the  following  Manner. 

If  there  be  a  Funnel,  at  ABC*  Fig.  r.  full  of  Water, 
find  whofe  wide  end  ftands  in  a  Peffel  of  Water  as  BC; 
and  the  ftp  of  the  Funnel  A  ends  in  a  Capillary  Tube 
ofen  at  At  the  whole  Watrr  will  be  fuftaind:  the  PiUar 
A  a  by  the  A  tt  rail  ion  of  the  Circle  of  Glafs  within  the 
Tuh  immediately  above  it ;  and  all  the  reft  of  the  Pillars 
$f  Water,  as  Ff,  D  d,  Ee,  Ggt  &c.  in  fome  meafure  by 
the  Attradhn  of  the  parts  'of  the  Clafs  above  them,  as  F, 

'  :  r  — 
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P,  £,  G 1  And  that  the  [mail  fMUu  Threads  *f  IV *u* 
Dd,  and  Ee,  do  net  Jlie  dorrn  t$  F  f.  AndGf%  And  f$  fi$ 
quite  doxn,  fetm  to  be  *wing\49  their  Cute/h*  with  .tie 
fill *r  Aa%  which  is  fuftaind  iy  the  ^Apillay  T*be  A: 
for  if  yau  break  cff  the  (aid  Tube  At  O  E%  the  while  Water 
will  prefemh  Jink  doirn.  ^  l  ,,  '  '  * " 

As  this  Solution  was  very  Afferent  ff©m  *bat  f  had 
before  given,  and  the  Reputation  of  that  Gentleman, 
whole  great  Knowledge  m  Experimental  Philofrphy  Ms 
generally  known,  was  fufficient  to  give  Weight  to  any 
of  his  Opinions,  \  thought  my  (elf  under  an  ObJiga- 
tion  to  examine  his  account  of  the  Experiment,  in  or- 
der cither  to  demonflrate  its  inefficiency,  or  to  retrad 
my  own  Solution.  Accordingly  at  the  next  meeting 
of  the  Society,  1  produced  the  following  "Experiment; 

The  Funnel,  A  F'G'B<£  /fr  x.  wW'e  lower  part 
B  C  F  G,  was  Cylindrical  to  a  confiderabie  height,  ani 
whofc  top  was  drawn  out  into  a  fine  Tube  at  A, 
being  fill'd  with  Water  to  the  height  BF,  fo  that  the 
turftce  of  the  Water  F  G,  did  not  reach  to  tie  arcft- 
cd  part  of  the  Funnel,  I  touch'd  the  end  A  With  a  wet- 
rcd  Finger,  whereby  a  fmall  quantity  of  Water  being 
infinuated  into  the  Capillary  Tube  at  A,  the  Wacet 
conraind  in  the  Funnel  was  fufpended  above  the  Le- 
vel of  the  Water  in  the  Cittern  D  E,  as  in  the  * 
Experiment. 

In  this  Experiment  it  is  manifeft,  that  the  little 
Columns,  into  which  we  may  (uppofe  the  Cylinder  of 
Water,  FGBC,  to  be  divided,  are  no  way  fuftain'd 
by  the  Attraction  of  the  arched  part  of  the  Glafs  above 
rhem,  fince  th  y  have  no  contact  with  it.  Not  is 
there  any  fuch  middle  Pillar^of  Water,  which,  by  its 
contact  with  the  Tube  at  top,  is  both  fuflaind  it  felC 
and  helps-  to  iuyport  ThevFttiars  about  it  Upon  the 

■      .  Sup* 
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fuppofition  of  which  two  Particular*  thar  Gentleman's 
Solution  was  founded.  "     '"    "  1 

This  Experiment  Way  be  thus  accounted  for.  The 
Cylinder  of  Water  FQBC.  by  its  weight  balances  a 
part  of  the  preflure  of  the  Atmofphere,  which  is  in- 
cumbent on  the  Water  in  the  Cittern,  and  endeavours 
t&  force  that  Cylinder  upwards.  The  reft  of  that 
preflure  is  balanced  by  the  Spring  of  the  Air,  A  F  G, 
which  is  included  between  the  Cylinder  of  Water 
FGBC,  and  the  little  Column  of  Water  in  the  Ca- 
pfflary  A.  Btir,  >s  this  Air  by  its  Spring  prefles  c- 
qually  every  way,  it  mutt  balance  as  much  of  the 
pfeflurc  of  the  Atmofphere  upon  the  little  Column  of 
Water  at  A,  as  it  docs  of  that  upon  the  Water  in  the 
Cittern.  The  remainder  of  the  preflure  of  the  Atmo- 
fyhere  uporj  the  Column  of  Water  at  A  is  futtain'd  by 
the  force  with  which  that  Column  adheres  to  the 
Capillary  Tube,  which  therefore  docs  exactly  balance 
the  weight  of  the  C)  linder  of  Water  FGBC,  and 
is  the  real,  though  not  the  immediate,  caufe  oi  its  Suf* 
pcniion.  a    1   -  ,-,./• 

The  experiment  fuccceds  in  the  fame  manner  when 
a  Column  of  Quickfilver  is  raited  into  the  Funnel,  in- 
Head  of  the  Column  of  Water  FGBC,  the  top  of  the 
Tube  being  touch d  with  a  wet  Finger  as  before.  But 
then  the  height  of  the  Quickfilver  in  the  Funnel  mutt 
be  as  much  lefs  than  that  of  the  Water,  as  us  Speci- 
fic k  Gravity  is  greater 

'  I  proceed  now  to  acquit  my  fclf  of  a  Promife  I 
made  in  the  Difcourfe  abovemention'd,  of  examining 
whether  the  Experiments  therein  contain  d  would  fuc- 
cecd  in  Vacuo  \  and  whether  War^ could  be  fufpencf- 
cd  in  a  wide  Tube  by  means  of  a  Capillary  at  Top, 1 
at  a  greater  height,  ihan  what  in  can  be  raisd  to  by 
the  iPreflurc  of  the  Atmofphere. 

16  £  t  la 


fn  order  to  this)  I  boil'cl  Tome  Water,  and  after- 
wards  purged  ic  ot  its  Air- by  means  of  the  Air* pump; 
which  being  done,  tbofc  Experiments  all  iiicceeded  in 
ths  cxhaufted  Receiver,  in  the  (amc  manner  as  in  the 
open  Air.  ... 

The  i}th  Experiment  in  particular  was  made  with  a  - 
Tube  of  about  35  Inches  in  length,  and  a  quarter  of 
an  inch  Diameter ,  the  top  of  it  being  drawn  oat  into 
a  fine  Capilla  y.  Which  being  MU'd  with  Water  pu> 
ged  of  its  Air,  as  before  mencion'd,  the  whole  quan- 
tity continued  fufpended  in  the  exhaufted  Receiver. 

This  plainly  (hews,  that  the  fuccefs  of  that  Expert* 
ment  does  not  depend  upon  the  Preflure  of  the  .Air, 
ftnee  the  fmall  quantity  of  Air  left  in  the  Receiver  was 
by  no  means  capable  of  fiiftaioing  the  Water  at  Co 
great  a  height,  and  confequcntly  chat  the  height*  at  - 
which  Water  may  be  fufpended  in  this  manner,  is 
not  limited  by  that  Preflure. 

But  here  I  muft  not  omit  taking  notice  of  a  confi- 
rablc  Difficulty,  which  prefents  it  felf  to  thole  who  at-  ' 
tentively  confider  this  Experiment.  In  order  to  make 
which  the  better  appear,  it  will  be  proper  to  obferve 
wha  happens,  when  a  ft m pie  Capillary  Tube  is  fiUtt 
w#h  Water  purged  of  Air,  and  inclob'd  in  the  cxhauft~ 
ed  Receiver. 

In  tlris  cafe  the  whole  Column  of  Water  contained 
in  the  Tube  A  C  B,  Fig,  is  fufpended  by  the  At- 
tra&ion  of  the  Annului  at  the  top  of  theTube^  A.  And 
though  that  Anmlus  does .  not  immediately  a&  upon., 
any  part  of  the  Water,  except  what  is  either  contiguous 
to,  it,  or  fo  near  as  to  be  within  the  Sphere  of  its  At- 
traction, which  exteros  but  to  a  very  (mall  diftance; 
yet -it  is  impotfible,  that  any  other  part  of  the  Water, 
as  forinftancc  that  "at  C,*  mould  part  from  the  Watte 
aboye  it  and  fink  down,  becaufe  its  defecht  is  bppos'd  * 
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by  the  attra&ion  of  the  contiguous  Annulus  at  C.  For 
this,  being  equal  to  the  upper  Annulus  a:  A,  is  capa- 
ble of  fuftaining  a  Column  of  Water  of  the  length  A  B, 
and  confequcntly  is  more  than  fufficient  for  fupporting 
the  Column  of  Water  below  it,  C  B  From  which  it  is 
plain,  that  no  part  of  the  Water  contained  in  the  Tube 
can  poflibly  defcend,  unlets  the  upper  part,  alTiftcd  by 
the  weight  of  the  Water  below  it,  be  fufficient  to  over- 
come the  Attraction  of  the  Annulus  of  Glafs  at  A. 

But  in  fuch  a  compound  Tube  as  that  made  ufe  of 
in  our  Experiment,  Fig-  A  CB,  the  cafe  is  very  dif- 
ferent, and  it  does  not  eafily  appear,  why  in  a  i\ku- 
urn  any  part  of  the  Water  in  the  wider  part  of  the  Tube, 
as  for  Example  at  C,  (hould  not  leave  that  which  is 
above  it,  and  defcend ;  fincc  the  Annulus  at  C  is  by 
much  too  wide  to  fuftain  a  Column  of  Water  of  fo  great 
a  length  as  C  B, 

The  bed  anfwer  I  can  give  to  this  difficulty  is,  that 
the  Cohefion  between  the  Water  contain'd  in  the  Ca- 
pillary and  that  below  it,  is  fufficient  to  balance  the 
weight  of  the  Column  fufpended.  But  how  far  this 
Cohefion  may  depend  upon  the  Preffure  of  a  Medium 
(ubtile  enough  to  penetrate  the  Receiver,  is  worthy  of 
Confideration.  *For  though  fuch  a  Medium  will  pervade 
the  Pores  of  the  Water,  as  well  as  thofc  of  the  Glafs, 
yet  it  will  a<5t  with  its  intire  Preflurc  upon  all  the  (olid 
Particles,  if  I  may  fo  call  them,  of  the  furfacc  of  the 
Water  in  the  Cittern  ;  whereas  fo  many  of  the  folid  Par' 
tides  of  the  Water  in  the  Tube,  which  happen  to  lie 
dire&ly  under  the  (olid  Particles  of  the  Water  above  them, 
will  thereby  be  fecur'd  from  this  FrelTurei  and  confe- 
quently there  w  ill  bt  a  lefs  Preflure'of  this  Medium  up- 
on any  furfacc  of  the  Water  in  the  Tube  belbw  tha 
Capillary,  than  upon  an  equal  furfacc  of  the  Water  in 
ebc  Cittern.    So  chat  the  Column  of  Water  fufpended 

in; 
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in  the  Tube  may  be  (uftain'd  by  the  difference  between 
thofe  two  Prcflures.  This  Explication  Teems  to  be  fc» 
vourM  by  the  following  Experiments,  which  may  all  be 
accounted  for  in  the  fame  manner,  though  I  (hall  anoa 
mention  another  Caufc,  which  contributes  to  the  Sue* 
ceis  of  the  full  and  iecond» 

The  (irft  I  (hall  mention,  is  the  famous  Experiment 
of  the  fufpenfion  of  Mercury  purged  of  Air,  to  roe 
height  of  70  or  75  Inches,  in  the  Tcrriullitn  Tmbt,  ia 
the  open  Air.  To  which  we  may  add  the  full  aim  rig 
of  Mercury  likewhc  purged  of  Air  within  the  c* ha uft- 
cd  Receiver,  as  related  by  that  Learned  and  Succefsful 
Promoter  of  Natural  Knowledge,  Monf.  P*f  'm9  ia  hh 
CcntinuAthn  du  Digf(lw*  I  forbear  to  mention  the 
fufpenfion  of  Water  purged  of  Air,  in  the  Pscum*, 
which  he  defcribes  in  the  fame,  Book  5  becaufe  there  is 
little  difference  between  that  Experiment  and  our  own 
abovementioned,  the  very  v  p  of  the  arched  part  of  his 
Tube,  which  top  we  may  fuppofe  as  fmall  as  we  pttafe, 
£up  plying  the  place  of  the  ftnc  Capillary  as  the  top  of 
our  Tube.  But  we  mud  not  omit  the  Experiments 
made  by  the  famous  Monf  Huygtns%  and  defcribed  by* 
him  in  Fhil,  Tranfaft.  No  86.  of  tlie  cohering  of  po- 
liuYd  Plates  with  a  confiderable  force  i<f  the  exhausted 
Receiver;  as  like  wife  of  the  running  of  Water  and  Met 
cury,  when  purged  of  Air,  through  a  Siphon  of  line* 
qUtil  Legs  in  the  Fataum  1  Ail  which  he  accounts  for 
from  the  fame  Principle,  and  much  in  the  fame  manner, 
as  wc  have  u fed, for  explaining  the  Experiment  above. 

As  to  the  Exigence  ot  iuch  a  Medium,  1  (hall  con- 
tent my  (elf  to  refer  to  what  has  been  (aid  by  our  //- 
iifiri(us  Prefidm  in>  tlie  Queries  ar  the  latter  end  of 
the  lad  Edition  of  his  Opijcks:  and  as  I  have  lardy 
hid  the  Honour  to  entertain  the  Society  wkh  feme  Ex* 
pcrimcnts  upon  Quickfilver,  which  were  exadly  the 

revcrfc 


Digitized  by  Googl 


f  «68p  ) 


reverfe  of  diofe  mad  e  by  Dr,  f*i*/v  the  la^e 
bee  and  my  1 e if,  upon  Water ;  by  which  I  am  now  en- 
abled to  throw  this  whole  affair  into  a  little  S> (lem 
by  it  (elf,  I  toil  beg  leave  to  lay  it  down  in  the  follow* 
ing  Proportions,  the  P<oof  of  which  is  comain'd  in  the 
£xpefimen^ awifixt  a  .      .-<,,....  ;l. 

PROPOSITION  I. 

The  Particles  $f  Water  attract  one  anothr.    ..  J. 

-  This,  Nhink,  is  now  untverfaHy  acknowledged,  and 
therefore  needs  no  Demonstration  ;  theSpbericity  of  the 
drops  of  Rain,  and  the  running  of  two  drops  of  Water 
into  one  another  Upon  their  contact,  mamfeftly  proving 

|f,  •     *     •  »      ■  i     .v<  »  •*  . 

PROPOSITION  II. 

7 he  Particles  of  J^ichjthsr  Attract  one  another. 

This  is  likewife  manifeft  from  the  Spherical  Figure, 
into  which  a  drop  of  Mercury  forms  it  felf  upon  a 
Table;  and  from  two  of  them  immediately  running  to* 
gether,  as  (bon  as  they  come  to  touch. 

PROPOSITION  HI. 

Water  is  attracted  hpi*Js\  *\*%*. 

This  plainly  appears  from  all  the  Experiments,  that 
we  have  fhewn  upon  this  Subject.  *  -  .  » 


PROPOSITION  IV. 

guickftlvcr  is  attracted  Ij  Glafs, 

t.  Experiment  l*  If  a  fmall  Globule  of  Qukkfilver 
be  laid  upon  a  clean  Paper,  and  be  touched  with  a 
piece  of  clean  Giafs;  upon  drawing  the  Glate  gently 

away, 
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away,  the  QuickfilvcrVill . adhere  to  it,  and  be  drawn 
away  with  it.  And  if  the  Glafe  be  lifted  up  from  the 
Paper,  the  Qtttekfilver  will  be  taken  op  by  it,  in  the 
Tame  manner  as  a  piece  of  Iron  is  drawn  up  by  the 
Loadttone,  and  will  (lick  to  the  Glafs  by  a  plain  Sur- 
face of  a  confidcrable  breadth,  in  proportion  to  the 
bulk  of  the  drop,  as  manifeftly  appears  by  an  ordina- 
ry Microfcopc.  Then  if  the  Giafs  be  held  a  little  ob- 
liquely, the  drop  of  Mercury  will  roll  (lowly  upon  its 
Axis  along  the  under  fide  of  the  Glafs,  till  it  .comes  to 
the  end,  where  it  will  be  fufpended  as  before. 

Exp.  xd.  If  a  pretry  large  drop  of  Mercury  be  laid 
upon  a  Paper,  and  two*  pieces  of  Giafs  be  made  to 
touch  it,  one  on  each  fide ;  upon  drawing  the  Glaflcs 
gently  from  each  other,  the  drop  of  Mercury  will  ad- 
here to  them  both,  and  will  be  vifibly  drawn  out 
from  a  globular  to  an  oval  Shape;  the  longer  Axis 
parting  through  the  middle  of  thote  Surfaces,  in  which 
the  drop  touches  the  Glafles. 

PROPOSITION  V. 

The  Particles  of  Water  art  more  jtromgly  at  traced  by 
Giafs,  than  by  ant  another. 

This  manffcftly  appears  from  the  rifing  of  Water  in 
(mall  Tubes  above  the  Level  For  when  the  Water 
begins  to  rife  into  a  Capillary  Tube,  all  the  Particles  of 
Water,  which  touch  the  fmall  Anrmlms  at  the  bottom 
of  the  T«be,  muft  have  quitted  the  contact  of  the 
other  Water,  and  have  ri(cn  contrary  to  their  Gravity, 
to  come  into  contact  with  the  Glafs.  After  the  fame 
manner  the  other  Experiments  of  Dr.  Taylor,  Mr.  Hawk* 
bee  and  my  (elf,  upon  this  Subject,  are  eafily  explica- 
ble.   For  upon  a  careful  Examination,  it  will  be  found 
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in  them  all,  that  fame  parts  of  the  Water  guit  the  con- 
tact of  the  other  Water,  and  join  thcmfelves  to  the 
Glafs. 

PROPOSITION  vr. 

The  Par  ticks  of  £uickfilver  *re  more  flro/tgly  Attnfled 

one.  another,  th*n  hj  GUfs. 

Exp  I.  Fig.  5.  If  a  fmall  Tube  as  A  B,  open  at 
both  ends,  be  dipt  into  a  Glafs  Veflel  fiil'd  with  Mer- 
cury, and  be  held  clofc  to  the  fide  of  the  Veflel,  that 
the  tife  of  the  Mercury  within  it  may  appear ;  the  Mer- 
cury will  partly  enter  into  the  Tube,  but  will  (land 
within  it  at  fome  depth,  as  C  E,  below  the  Surface  of 
the  Qpickfilver  in  the  Veflel,  CD;  and  this  depth  will 
always  be  reciprocally  as  the  Diameter  of  the  Tube 

In  this  Experiment  a  Column  of  Quickfilver  of  the 
height  C  E  endeavours  to  force  the  Mercury  higher  in- 
to the  Tube  ,•  and  as  Glafs  has  been  already  prov  d  to 
attract  Quickfilver,  the  Attraction  of  the  annular  Sur 
face  on  the  infide  of  the  Tube,  which  is  contiguous  to 
the  upper  part  of  the  Mercury,  will  likewife  confpire  to 
farther  its  afcent.  What  oppofes  the  afcent  of  the 
Quickfilvet,  is  the  Power,  by  which  that  part  of  it, 
which  endeavours  to  rife  into  the  Glafs,  is  drawn  back 
by  the  Attraction  of  the  other  Mercury,  with  which  it 
is  in  contact  laterally ,  and  this  does  not  only  balance  the 
Attraction  of  the  Glafs,  but  likewife  the  weight  of  the 
Column  of  Mercury  of  the  hcighc  C  E,  and  confe- 
quently  this  Attraction  is  confiderably  (Ironger  than 
the  Attraction  of  the  Glafs. 

•  The  caufe  therefore  that  fufpends  the  weight  of  the 
Column  of  Mercury  CE,  being  the  difference  between 
the  Attraction  of  the  annular  Surface  of  the  Tube  at  E, 
and  that  of  an  equal  Surface  of  the  Quickfilver  in  the 
Cittern,  from  which  the  Mercury,  that  endeavours  to 
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rife  into  the  Tube,  mutt  recede,  in  order  tt>  unite  it  (elf 
to  fuch  an  Annulus  of  the  Glafs,  will  always  be  pro- 
portional to  that  annular  Surface,  *>r  to  the  Diameter 
of  the  Tube.  And  fince  the  Column  fuftain'd  mud  be 
proportional  to  theCaufe  that  fufpends  it,  that  CoJurrm 
muft  likewife  be  as  the  Diameter  of  the  Tube.  But 
the  Column  (ufpended  is  as  tlic  Square  of  the  Diame- 
ter of  the  Tube  and  the  height  C  E  conjointly  ;  from 
which  it  follows  that  the  height  C  £  muft  be  as  the 
Diameter  of  the  Tube  reciprocally,  as  it  is  found  to  be 
by  Experiment 

1  he  Experiment  of  the  Afcent  of  Water  above  the 
Level  in  a  Capillary  Tube,  is  juft  the  Reverfe  of  this. 

Exp.  il.  I'ig.  6.  Quickfilver  being  poured  into  the 
inverted  Siphon  ACB,  one  of  whofe  Legs  AC  is  nar 
rower  than  the  other  C  B  ;  the  height  CE,  at  which. the 
IVcrcury  (lands  in  the  wider  Leg  C  B,  is  greater  than 
the  height  C  D,  at  which  it  (lands  in  the  narrower  Leg 
C  A. 

On  the  contrary,  Water  (lands  higher  in  the  narrow- 
er Leg,  than  in  the  wider. 

Exp.  ill  Fig.?.  A  BCD  icprefencs  a  rectangular 
plane  of  GJafs,  which  make >  one  fide- of  a  wooden 
Box.  On  the  infidc  of  this  is  another  Glafc  plane  of 
the  fame  fize,  which  at  the  end  A  C  is  preft  clofe  to 
the  former,  and  opens  to  a  (mall  Angle  at  the  oppofitc 
end  B  D.  When  Mercury  is  pour'd  into  this  Box  to 
any  height  as  C  E,  k  infinuates  it  felf  between  the 
two  Glafs  planes,  and  rifing  to  different  heights  ber 
twecn  the  Gla/fcs  where  the  opening  is  greater  oriels, 
it  forms  the  common  Hyperbola  C  GF;  one  of  whofe 
Afymptotes  E  F  is  the  line  on  w  hich  the  Surface  of  the 
Mercury  in  the  Box  touches  the  inner  Glafs;  the  other 
is  the  line  A  C,  in  which  the  Planes  are  join'd.  This 
Hyperbola  bei^g  carefully  examined  by  Mr.  Hmksbtt 
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and  my  felf,  the  Reclanglc  EHG,  wherefocver  taken, 
proved  always  equal  to  ic  felf,  to  as  great  an  accuracy  as 
could  be  expe&cd,  when  the  Planes  were  opened  to  any 
confiderable  Angle :  But  when  the  opening  was  very 
fmall,  the  inequalities  of  the  Planes,  though  the  beft  t 
could  procure,  bearing  a  greater  proportion  than  be- 
fore to  the  diftance  between  them,  occafion'd  a  fenfi- 
ble  variation.  Which,  by  the  way,  I  take  to  be  the 
rcafon,  why  the  Ordinates  found  by  the  late  Mr  Hwks* 
bee,  in  examining  the  Curve  produced  in  a  contrary  fi. 
tuation,  upon  dipping  two  Glafe  Planes  fo  joind  into 
Spirit  of  Wine,  do  not  anfwer  co  tbofe  of  the  Hyper- 
boia. 

£xp.  IV.  Fig.  8.  A  B  is  a  perpendicular  Section 
through  two  Glafs  Planes  join'd  at  A,  and  opend  to  a 
fmall  Angle  at  B.  C  rcprefents  a  pretty  large  drop 
of  Mercury,  the  larger  the  better,  which  being  made 
to  defcend  as  far  as  C,  by  holdingMie  Planes  in  an  e- 
red  pofture,  with  the  end  A  downwards,  retires  from 
the  contad  of  the  Planes  to  D,  upon  inclining  the  Planes 
towards  an  horizontal  Situation?  and  the  diftance  CD 
becomes  greater  or  lefs,  as  the  Planes  are  more  or  lefs 
inclind  towards  the  Horizon. 

A  drop  of  any  Oily  or  Watery  Liquor  moves  the 
contrary  way,  as  has  been  lliewn  by  the  iate  Mr.  ffarrh- 
bee. 

Exf.  V.  Fig,  9.  A  B  is  a  Tube  open  at  both  ends, 
and  a  Foot  or  two  in  length,  whole  lower  part  is 
drawn  out  into  a  fine  Capillary  at  13.  This  Tube  being 
ft\\*d  with  Mercury,  the  whole  C  olumn  of  Quickfilver 
will  be  fuftain'd  in  it,  provided  the  Capillary  l  ube 
at  B  be  fufficiently  ImaiL  But  if  the  Mercury  in  the 
end  B  be  fufter'd  to  touch  any  other  Mercury,  it  runs 
all  out  of  the  Tube  If,  without  letting  it  touch  any 
other  Metcury,  a  fmall  part  of  the  end  B  be  broken  off, 
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the  Mercury  will  run  out,  till  it  comes  to  fome  lefTer 
height  as  B  C,  at  which  it  will  again  flop,  the  heighc 
BC  being  nearly  in  a  reciprocal  proportion  to  the  Dia- 
meter cf  the  fmall  end  of  the  Tube. 

The  Seventh  Experiment  in  Phil.  Trawf.  N°.  355  is 
the  Revcrfe  of  this. 

Exf.  VI.  Fig.  10.  Is  the  fame  in  fubftance  with  the 
former,  but  made  with  a  large  Glafs  Funnel  A  B, 
inftead  of  a  Tube. 

The  Reverie  of  this  in  Water  is  the  thirteenth  Expe- 
riment in  the  fame  Tranfaction. 

In  all  theft  Experiments  it  is  eafily  (ecn,  that  the  Ef- 
fect is  owing  to  the  difference  between  the  two  Attra- 
ctions, by  which  Mercury  tends  to  Glafs  and  to  its 
own  body ;  they  being  always  oppofed  to  one  another, 
fo  that  a  particular  Explication  is  no  way  ncceflary. 
But  perhaps  it  may  fave  fome  little  trouble  to  the  Rca* 
der,  to  remove  the  following  Objection,  which  will 
readily  occur  to  him. 

In  the  Experiments  brought  to  demonstrate  the 
fourth  Proportion,  the  Globule  of  Mercury  adhetes  to 
the  Glafs  in  a  plane  Surface,  which  cannot  be  done 
without  encreafing  the  Surface  of  the  Globule,  and  con- 
sequently removing  fome  of  ks  Particles  from  the  con- 
tail  of  one  another.  If  therefore  they  tend  more  (Irong- 
ly  to  one  another  than  to  the  Glafs,  why  do  they  not 
xecede  from  the  Glafs,  and  aflume  a  figure  perfectly 
Spherical,  that  they  may  ail  have  the  greateft  poflible 
contact  with  each  other  ? 

To  fthis  we  may  anfwer,  that  the  Power,  by  w  hich 
Mercury  is  attracted  cither  by  Glafs,  or  by  other  Mer- 
cury, is  proportional  to*  the  attracting  Surface ;  and 
therefore,  though,  cater is  paribus,  the  tendency  of  Mer- 
cury to  Glafs  is  not  (b  ftrong  as  its  tendency  to  other 
Mercury,  yet  in.  this  cafe  a  much  greater  number  of 
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Mercurial  Particles  coming  into  contact  with  the  Glafs, 
than  what  recede  from  the  contact  of  one  another,  it 
is  no  wonder,  that  the  Attraction  of  the  Glafs  prevails; 
and  caufes  the  Globule  to  adhere  to  it.  For  the  num- 
ber of  Mercurial  Particles  which  lofe  their  contact  with 
the  other  Mercury,  is  no  more  than  what  makes  up 
the  difference  of  Surface,  which  arifes  from  changing 
the  figure  of  the  Drop:  whereas  the  Particles,  which 
by  this  means  come  to  adhere  to  the  Gkfs,  are  all 
thofe  that  confiitute  the  plane  Surface,  in  which  the 
Globule  touches  it 

Which  Confideration  ought  likewifc  to  be  apply  d 
to  the  Sufpcnfion  of  Quickfilver  in  Glafs  Tubes,  cither 
at  extraordinary  heights  in  the  open  Air,  or  at  leflcr 
heights  in  a  Pactum,  as  above  mentioned.  For  the  top 
of  the  Tube  being  Spherical,  or  nearly  Co,  it  will  be 
found,  that  the  contact  of  the  Mercury  with  the  extre- 
mity of  the  Tube,  is  to  the  contact  with  other  Mercu- 
ry, which  would  be  gain'd  by  its  leaving  the  Top  of 
the  Tube  and  defending  a  very  (mall  fpace,  in  a  Rath 
infinitely  great ;  and  confequently  that  the  contact  of 
rhs  Mercury  with  the  top  of  the  Tube  i9  one  caufe 
of  its  Sufpcnfion. 

enroll,  ift.  From  this  Propofition  it  appears,  that  in  a 
Barometer  made  with  a  narrow  Tube,  the  Quickftlvcr 
will  never  Hand  at  Co  great  a  height  as  in  a  wider. 
Which  accounts  for  the  Uxncmcnon  io  often  mcntion'd 
in  the  Yearly  Hiftory  of  the  Royal  Academy  of  Scien- 
ces at  Paris  by  M  nli  Dt  la  Hirc\  that  in  the  Barome- 
ter, which  he  conftaruly  made  ule  of  for  his  annual  Ob- 
servations, the  Quickftlvcr  did  not  rife  fo  high,  as  irr 
another  he  kept  by  him,  by  about  three  Lines  and  a- 
haif,  which  is  near  a  third  of  ai  Inch  our  Meafurc : 
For  he  tells  us,  that  the  Tube  of  his  Barometer  is  very 
frnail.  So  that  there  is  no  need  to  have  rccourfc  to  any 
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peculiarity  either  in  tbc  Qpickfiiver  or  the  Glafs  of 
which  that  Tube  was  made;  or  to  an  unperceived  remnant 
of  Air  left  in  the  Tube,  from  fome  of  which  caufes  that 
Effed:  and  fome  others  of  the  fame  kind  were  imagined 
to  proceed. 

Cor.  \d.  In  a  Barometer  made  with  a  (mail  Tube, 
the  Mercury  will  rile  and  fall  irregularly.  For,  as  the 
height  of  the  Mercury  t  epends  partly  upon  th«  Dia- 
meter  of  that  part  of  the  Tube  that  touches  the  up. 
per  Surface  of  the  Mercury,  it  is  plain,  that  the  unavoi- 
dable inequalities  in  the  Diameter  of  the  Tube  will  be 
more  coniiderablc,  in  rclpedt  to  the  whole  Diameter;  - 
and  confequently  will  aff  <2t  the  height  of  the  Mercury 
more  in  a  fmall  Tube  than  in  a  wider  And  this  I 
take  to  be  the  reafon,  why  it  is  fo  very  difficult,  not 
to  fay  impoffible,  to  make  two  Parameters,  whicbihali 
exactly  agree  in  the  height  of  the  Quickfilver  in  all 
conftjtutions  of  the  Air,  efpccially  if  the  lubes  be  ve- 
ry narrow.  This  irregularity  is  ft  ill  more  conftderabJe 
in  the  l  endent  Barometet,  in  which  the  Quickfiiver 
moves  through  a  large  fpacc,  in  order  to  make  a  fmall 
alteration  in  the  length  of  the  Column  fuipended;  The 
lame  confideration  <s  eafily  extended  to  ihole  Leveif, 
that  depend  upon  the  riling  of  Mercury  to  the  fame 
height  in  the  oppofire  Legs  of  a  bent  Tube ;  an  Inftru- 
ment  of  which  kind  has  been  lately  orfer'd  for  the 
fcrvice  of  the  Fublick.  And  as  the  efTed  is  juft  con- 
trary in  Levels  made  with  Water  or  Spirit  of  Wine, 
due  regard  ought  to  be  had  to  this  Property  in  the 
conftruclionof  thofe  Inftruments,  by  making  the  Tubes 
iurficiently  wide,  in  order  to  diminiui  the  Error  as  much 
as  poffiblc. 
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III.  Tart  of  a  Letter  from  Dr.  Rich,  Richard- 
fon,  to  Will.  Sherard,  LL.  P.  tsr  R.  S.  S.  gmn& 
a  relation  of  a  wonderful  Fall  of  Water  from 
a  Spouty   upon  the  Mores  in  Lancafhire. 

THad  an  opportunity  when  in  Lanca(l)irc  of  vifiting  a 
X  iccond  time  a  vaft  breach  in  the  Ground,  which 
was  made  by  a  Spout,  which  fell  upon  Emott-morc. 
The  account  I  took  of  it  when  I  nrft  faw  it,  I  put  into 
Writing ;  and  upon  a  fecond  Infpe&ion,  finding  it  to  be 
pretty  cxa&,  I  thought  a  Tranfcript  of  it,  would  not 
be  ungrateful  to  you,  which  you  may  communicate  to' 
your  Friends,  and  make  what  ufe  of  it  you  pleafe. 
You  may  depend  on  it  as  true. 

Tho*  our  printed  Voyages  of  fcveral  parts  of  the 
World  furnifh  us  with  frequent  accounts  of  damage 
done  at  Sea  by  Spouts  of  Water,  yet  fuch  ratcly  hap- 
pening at  Land,  indue'd  me  to  take  the  following  Rela- 
tion of  a  remarkable  one,  which  fell  on  Emm-more  t  nigh  J 
Coin  in  Lancafitre,  on  Ttvjddy  the  ^Jo^ju  >c%.  .1718.  about 
ten  in  the  Morning:  when  federal  i'erfo/'S  who  were  im* 
ploy'd  in  diggin&^tf  nigh  the  place  where  this  Acci- 
dent happen  d,  upon  a  fudden  were  fo  tcrrify'd  with  an 
unufualnoife  in  the  Air,  that  they  left  their  Work  and 
ran  Home,  which  was  about  a  Mile  from  the  Place:  But 
to  their  great  furprife  they  were  intercepted  by  Water ;  for 
a  fmall  brook  in  the  Way  was  rifen*abovc  Six  Foot  Per- 
pendicular in  a  few  Minutes  time,  and  had  overflown 
the  Bridge. 

It  is  to  be  obferv'd,  that  there  was  no  Rain  at  that 
time  on  Fmott  more,  only  a  Milt,  which  is  very  frc-- 
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quent  upon  thofc  high  Mountains  in  Summer  time* 
There  was  a  great  Darknefs  in  the  Place  where  the  Wa- 
ter fell,  without  either  Thunder  or  Lightning,  fas  I  had 
my  Information  from  an  bye  Witnefs)  The  Meadows 
at  Wicolie  were  fo  much  floated  that  the  like  had  not 
been  feen  in  feveral  Years  before,  tho'  there  it  was  a 
very  bright  Day. 

Upon  this  account,  I  went  to  view  the  Place  where 
the  Water  fell ;  tho'  1  bcliev'd  this  Inundation  might 
proceed  from  an  eruption  of  Water  out  of  the  fide 
of  the  Mountain ;  fuch  being  not  unfrequent,  where 
Lead  or  Coal  have  been  Dug,  but  neither  have 
ever  been  (ought  for  here.  Upon  approaching  the  Piace, 
I  was  flruck  with  unfpeakable  Horror,  the  Ground  was 
torn  up  to  the  very  Rock,  where  the  Water  fell,  which 
was  above  Seven  Foot  deep,  and  a  deep  Gulf  made  for 
above  half  a  Mile,  and  vaft  heaps  of  Earth  cad  up  on  each 
fide  of  it,  (bme  pieces  remaining  yet  above  twenty  Foot 
over,  and  fix  or  (even  Foot  thick.  About  ten  Acres  of 
Ground  were  deftroy'd  by  this  Flood.  The  firft  Breach 
where  the  Water  fell  is  about  tixty  Foot  over,  and  no 
appearance  of  any  Eruption,  the  Ground  being  firm  a* 
bout  it,  and  no  Cavity  appearing.  I  muft  not  forget 
to  mention,  that  the  Ground  on  each  fide  the  Gulf  was 
fo  ihaken,  that  larjl  Chajmes  appear'd  at  above  30  Foot 
diflance,  which  a  few  Days  after  I  obferv'd  the  Shep- 
herds wete  filling  up,  leaft  their  Sheep  would  fail  into 
them. 


IV.  An 


Digitized  by  Google 


(  lop?  ) 


IV.  An  Account  of  the  Phenomena  of  a  very 
extraordinary  Aurora  Borealis,  feen  at  London 
on  November  10.  1719.  both  Morning  and 
Evening.    fBy  Dr.  Edmond  FwHey.  R.S.Secr, 

UPON  Tuefday,  Novemler  10  1 7 1 9 .  in  the  Morn- 
ing, Jupiter  applying  to  the  Second  in  the  Wing 
of  Virgo,  I  got  up  about  $  or  the  Clock  to  obferve  him, 
and  having  had  the  Satisfaction  to  fee  my  Calculus  per- 
fectly well  anfwer  the  Heavens,  I  found  certain  white 
Streaks  in  the  Sky,  Teeming  nearly  Perpendicular ;  which 
whiht  I  confidered  them  feemcd  inftantly  to  van  fh,  and 
foon  after  others  came  as  inftantancoufly  in  their  room.  I 
began  to  imagine  that  this  was  likely  to  be  Come  part  of 
the  Phenomena  of  the  Aurora  Borealis.  But  there  appearing 
nothing  like  that  luminous  Arch  which  we  haveof  late  (o 
often  feen  in  the  North,1  knew  not  what  to  think;  till  look* 
ing  up  towards  the  Zenith,  I  perceived  an  entire  Canopy 
ot  fiich  kind  of  white  StrU,  teeming  to  defcend  from  a 
white  Circle  of  faint  Clouds,  about  7  or  8  degrees  in 
Diameter,  which  Circle  fometimes  would  vanifh  on  a 
fudden,  and  as  fuddenly  be  renewed.  I  obferved  that 
the  Center  of  th  s  place  of  Concourle  was  not  precifely 
in  the  Zenith,  but  rather  14  degrees  to  the  Southwards 
thereof ;  which  I  was  well  enabled  to  eft i mare  by  a  Star, 
which  on  each  return  thereof  mewed  its  felf  about  the 
Center  of  the  Circle.  This  Star  is  the  33^  Star  of  the 
Great  Bear  in  Tjcho's  Catalogue,  whole  dill  a  nee  from  the 
Pole  at  this  time  is  5i;degrecs,  and  which  about  half  an 
hour  pafl  Five  that  Morning  pall  the  Meridian,  fo  that 
thofe  Rays  centred  very  nearly  on  the  Meridian  it  felf.  It 
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a  very  entertaining  Sight,  till  fuch  time  as  the  Day-break 
began  to  obfeur-  thclc  L  ights,  which  were  but  faint, 
though  fufficicntly  diftinguiftiablc.  They  came  none  of 
them  lower  than  to  about  30  or -40  degrees  t>f  Altitude, 
and  feem'd  not  to  have  afcended  from  the  Horizon.  The 
Sky  was  perfectly  Serene  and  Calm,  which  (eems  to  be 
one  cf  the  concomitant  Circumt'tances  attending  the  Au- 
rora Btretl/s,  oiwhich  this  was  certainly  a  Species.  For 
the  Night  following  a  Neighbour  gave  me  notice  of  a 
flrangc  ftreamingof  Lights  feen  in  the  Air,  which  there- 
upon I  attended  from  the  Hours  of  97  to n,  when  a 
Fog  came  fo  thick  as  to  put  an  en  J  to  my  Profped".  But 
during  that  whole  time  there  afcended  out  of  the  £.  tf.  E. 
and  N*  E.  a  continued  fucceflion  of  whiriih  Stri*%  ari- 
fing  from  below  ;  and  after  changing  as  it  we  e  into  a 
fort  of  luminous  Smoke,  paft  over  head  with  an  incre- 
dible fwifrncfc,  not  inferio-'r  to  that  of  Lightning ;  and 
as  it  pair,  in  fome  part  of  its  Paflagc  Teemed  as  it  were 
guildcd,  or  rather  as  if  the  (moke  had  beenftrongly  illu- 
minated by  a  blaze  of  Fire  below.  Some  of  the  StrUt 
would  begin  high  in  the  Air,  and  a  whole  let  of  them 
iubordinate  to  one  another,  like  Organ  Pipes,  would 
prefent  themfelves  with  more  rapidity  than  if  a  Curtain 
had  been  drawn  from  before  them;  fome  of  which  would 
die  away  where  they  firft  appeared,  and  others  change  into 
a  luminous  Smoke,  and  pals  on  to  the  Weflwards  with 
an  immenlc  Swifcnefs  And  I  am  of  opinion  that  had 
it  not  been  for  the  Moon,  then  ten  Days  old  and  ve- 
ry bright,  this  for  the  time  would  have  been  reckoned 
as  confideraMe  an  Appearance  as  that  of  the  6tf>  of 
March,  j-7  16. 
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V.  ^  Relation  of  the  fame  Appearance,  Jeen  at 
Gruwys  Morchard  in  Devonfhire.  Heing  part 
of  a  Letter  to  Sam.  Cruwys,  Efq-y  R.  S  S.  and 
by  him  Ccmmunicated  to  the  Royal  Society. 

\r  O  U  have  doubtlefs  been  furprized  again  afrcfti  by 
%    the  wondcrfurtighrs  which  have  been  fcen  feve- 
ral  times  of  Jate  like  thofe  defcribed  in  the  Phil  fopbical 
Tranfatfiws ;  feen  on  March  6.  171 6. 

Monday  the  x6  of  Otfober,  between  7  and  8  in  the 
Evening,  I  faw  Come  (mail  appearance  of  it,  viz.  3  or  4 
large  Corufcations  in  form  of  Pyramids,  of  rcddilh  Co- 
lour inclining  to  Yellow,  which  rofe  about  50  degrees 
above  the  Horizon,  and  continued  but  few  Minutes.  But 
the  North  part  of  the  Hcmifphere  was  very  bri  lit  and 
red  all  the  Evening  both  b:fore  and  after,  till  Ten,  if 
not  longer. 

Tue(dtjj  Novemb  10.  Thefe  Lights  were  feen  again  a- 
bout  4  in  the  Morning,  of  which  tome  lay  (to  ule  their 
own  ExprclTionsJ  that  the  Element  opened  fomctime 
at  one  place,  then  at  other ;  from  whence  came  great 
finning  Lights  that  continued  a  while  and  then  went  a- 
way  by  degrees,  and  the  Holes  clofed  up  again.  This 
continued  till  Day  break. 

The  Evening  following  coming  from  Tiverton  ab  ut 
half  an  hour  after  Eight,  I  faw  the  North  part  of  the 
Horizon  very  light  and  reddilh  (notwithftanding  the 
Moon  being  about  10  Days  old,  was  then  in  ot  pad 
the  Meridian,  and  lhone  very  bright)  In  a  (tort  time 
the  dreaming  luminous  Rays  began  to  appear  very 
plain,  fome  in  one  (ha  pe,  fome  another;  many  of  them 
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like  Cones  or  Pyramids,  but  mod  of  them  badly  ter- 
minated ;  (bmc  of  which  mounted  very  high)  almoft  ta 
the  Zenith,  to  which  place,  or  near,  they  all  or  mod, 
feemed  to  point.    Shortly  afcer  there  appeared  a  long 
Streak  of  abourf^o  Degrees,  parallel  to  the  Horizon  and 
about  1  $  or  10  didant  from  it,  and  about  x  or  }  broad, 
but  badly  terminated  and  of  a  fiery  red  Colour:  which  Pent 
out  fome  of  the  lame  dreaming  Beams  towards  the  Ze- 
nith. About  6  or  ?  Minutes  after  there  appeared  (fome* 
what  fudden)  a  Circular  figure  like  an  Iris,  but  twice  as 
broad,  of  a  pale  Colour.    The  Fall  part  was  termina- 
ted by  the  Horizon  at  full  Ead,  if  not  fomething  to  the 
South,  and  the  Weft  End  about  North  Weft ;  the  up- 
per part  of  its  Arch  being  *o  or  60  Degrees  high, 
great  numbers  of  luminous  Rays  darccd  from  it  up- 
ward and  downwards,  (or  clfe  patting  crofs  it  from  the 
Horizon)  at  oblique  Angles  pointing  to  the  Zenith,  ef 
pccially  from  the  North  Eaft  parr.   This  continued,  as 
near  as  I  can  guefs  (by  the  diftance  I  rode)  about  8 
or  9  Minutes,  when  it  divided  and  difappeared.  After 
an  Interval  of  3  or  4  Minutes,  another  Iris-like  Figure 
appeared,  (of  a  Colour  (as  it  feemed)  paler  than  any  of 
the  dreaming  Lights  had  been)  whofe  Diameter  was  Jefs 
than  that  of  the  former,  and  (hewed  more  than  its  Se- 
micircle above  the  Horizon,  the  upper  part  of  its  Arch 
approaching  near  the  Zenith.    I  could  not  obferve  any 
Rays  to  pals  from,  for  a  crofs)  this  as  from  the  other. 
The  Centre  of  this  lad  was  much  more  to  the  Wed  than 
that  of  the  firft*    After  the  continuance  of  a  Minute  cr 
tu  o,  it  began  to  break  in  the  upper  part  of  its  Arch  2nd 
fhining  Particles  being  fent  out  from  both  its  broken 
Ends  towards  the  Zenith,  (to  which  they  were  near  be- 
fore) or  rather  a  little  beyond  it  to  the  South  or  South 
Weft,  they  there  formed  a  fort  of  Corona,  curving  and 
bonding  fomcwhat  like  Flames  reverberated  on  the  Arch 
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of  an  Oven :  tho*  this  exprefleth  it  but  badly,  yet  I 
know  not  how  to  defence  it  better.  It  fecmed  to  m$ 
and  others  to  be  finely  tinged  with  various  Colours. 
Red- Yellow  and  Blucifti,  cfr.  and  Tent  out  every  way 
from  it  (except  South  and  'South*  weft)  long  flame-co- 
loured Rays.  After  this  had  continued  about  two  Mi* 
nutcs,  its  (hining  Light  abated,  and  it  left  behind  it 
for  fome  Minures,  fomething  like  a  whitifli  Cloud  (like 
in  Colour  to  what  the  Light  on  the  19/6  of  March  laft 
left  behind  it,  after  the  fiery  Particles  were  extinguiflied, 
but  thinner). 

N.  B.  All  this  while  the  Moon  flione  very  bright, 
from  which  this  Ctrona  was  not  very  far  diftant,  per- 
haps not  twenty  Degrees,  to  the  North  Eaft.    After  this 
there  continued  to  be  fent  up  many  fiery  Coloured  c,r 
Yellowilh  ftreaming  Lights,  fometimes  more,  fome- 
timcs  lefs,  now  here,  now  there,  all  along  the  North 
part  -of  the  Hemifphere,  but  moftly  from  the  North 
North  E aft    All  this  while  fomething  like  (mall  whitifh 
Clouds  (which  to  me  feemed  to  move  towards  the  Ze 
nith,  or  to  point  a  little  more  Southward,  but  difap- 
pear'd  as  they  approached  the  Moon)  were  carried  ve- 
ry fwiftly,  and  at  very  lhort  Intervals,  moftly  coming 
from  the  Eaft  and  North  Eaft,  but  many  alfo  from 
North  and  North  Weft.    We  took  but  little  notice  of 
this  at  firft,  fuppofing  it  had  been  nothing  but  the  re- 
flection of  the  other  Lights,  or  the  fliadows  of  the 
Clouds  ( whereof  the  North  parts  were  pretty  full) 
as  the  firearm  of  Light  paft  behind  them  :  But  at  laft 
we  obferved  that  when  the  Lights  at  any  time  abated, 
theft:  kind  of  Clouds  continued  to  fly  as  fwift  and 
frequent  as  ever.    This  I  faw  till  Twelve  or  One  next 
Morning  :  many  others  law  it  next  Morning  till  al- 
moft  break  of  Day,  when  it  appeared  much  more  red 
and  fiery  than  it  was  in  the  Evening  ;  the  Moon  perhaps. 
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being  then  fee.  Some  People  obfervtd  tall  Cones  to 
arifc  in  the  Eaft,  and  to  be  carryed  to  the  Weft  pretty 
fwiftly  in  an  ere&  Pofition,  but  I  faw  (hem  not.  It  has 
been  reprefented  here  in  all  forts  of  Appearances,  Ar- 
mies, Battles  &c.  and  has  put  abundance  6f  People 
in  difmal  Frights:  But  I  had  not  an  Imagination  ftroog 
enough  for  it,  &c. 

Nov;mb.  16.  Will.  Maunder. 


VI.  A  further  relation  of  the  fame  Appearance  as 
feen  at  Dublin,   communicated  to  the  Tublifher 

by  an  unlqxown  Hand, 

IX  is  with  plcafure  that  I  now  give  you  the  trouble 
of  reading  the  enfuing  Account  of  the  furprizing 
Lights  which  on  Tit: fay  the  tenth  of  November 
we  faw  in  the  Northern  Semicircle  of  our  Horizon. 

The  Afternoon  was  very  Calm  and  Serene;  about 
fix  in  the  Evening  the  Sky  was  ting'd  with  a  flrange 
kind  of  Light,  and  (bmc  Streams  began  to  project  from 
the  North  and  North  Eaft.  One  of  them  arofe  about 
N  by  E.  and  was  nearly  a  Subtcnfc  of  an  Arc  between 
that  and  S.  W.  by  Weft  ;  it  was  a  little  curvatcd  toward 
the  Sun,  and  what  1  faw  of  it  (for  the  North  part  of 
the  Horizon  was  conceal'd  by  Houfes)  very  much  rc- 
fembled  the  tail  of  a  Comet :  About  the  fame  time 
there  was  one  or  two  which  arofe  in  the  Eaft.  amend- 
ing obliquely  fo  as  to  leave  the  Ztnitb  feveral  Degrees 
to  the  North  vaid, 

Thefc  StrU  continu'd  to  appear  and  difappear  alternate- 
ly till  toward  Eight  in  the  Evening ;  they  were  Pyranudd, 
and  their  Vertices  frequently  projected  feveral  Degrees 
to  the  South  of  our  ZcnitL 

Between 


Digitized  by  Google 


(   HOJ  ) 

Between  nine  and  ten  I  was  agreeably  furpriz'd  with 
a  kind  of  Corufcation,  or  Flafhing,  that  fhcw'd  it  felf 
between  twenty  and  fixty  Degrees  from  the  Zenith,  in 
the  South  or  South  by  Weft  $  and  which  from  four  or 
five,  fometimes  from  more  places  at  once,  darted  with 
a  Velocity  not  much  inferior  to  that  of  Lightning;  and 
by  interfering  with  each  other  produe'd  a  beautiful  Tre- 
mour  or  Undulation  in  that  fubtiie  JO/wr,  which  lean- 
not  better  iliuflratc,  than  by  comparing  it  to  the  Beams 
of  the  Sun,  reflected  on  a  Ccijing  from  the  Surfaces  of 
two  or  three  Bafons  of  Water :  Thcfe  Waves  of  Light 
were  only  viable  at  the  inflant  of  Corufcation,  and 
were  of  a  pale  whitifli  Colour,  fbmewhat  refcmbling  the 
flaftes  produced  by  the  violent  agitation  of  Quickfilver 
in  an  Exhjuftcd  Receiver;  but  lo  ftrong  that  a  Gentle- 
man who  about  that  time  was  in  a  Room  by  himfelf, 
without  a  Candle,  afford  me  he  took  it  for  common 
Lightning :  Thus  it  continued  inceflantly  for  more 
than  an  Hour,  during  which  time  fevcral  lucid  Areas, 
like  little  Clouds,  difcovcr'd  themf:lves  in  the  pure 
Sky,  and  after  they  had  continu'd  about  five  or  fix 
fecond  Minutes,  as  near  as  1  could  guefs  would  in- 
flantancoufly  difappear ;  mod  of  them  pretty  much  re- 
fembl'd  a  very  thin  white  Smoke  or  Vapour  illumina- 
ted by  the  Full  Moon 

About  three  quarters  pad  Ten,  this  Vapour  was  al- 
moft  fpent,  or  by  a  brisk  Gale  at  South  by  W  eft  difpers'd 
and  driven  to  the  Northward;  at  which  time,  be- 
tween the  Weft  and  North,  a  vaft  body  of  ir,  like  a 
very  bright  Flame-coiour'd  Crcpufiulnm,  feem'd  ro  be 
fix'd  .*  From  thi^  Bafis  fevcral  Beams  or  StrU  of  (Inning 
matter  were  at  uncertain  intervals,  emitted-;  and  tho'  it 
was  not  fo  fenhbtc  to  the  Ealhvard  of  the  North,  yet 
fevcral  mighty  Millars  were  alio  cj:ded  from  thence; 
One,  which  if  1  mifUkc  net,  arofc  diredly  under 
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the  Pole,  waSt  above  all  others  that  had  preceded 
it,  both  as  to  its  Magnitude  and  Denfiry  Co  furprizing, 
that  I'm  perfuaded  the  fmalleft  Print  might  have  been 
read  by  the  Light  thereof,  had  not  that  of  the  Mood, 
which  (hone  very  bright,  pretty  much  efTac'd  it :  'twas 
ting'd  with  a  kind  of  Yellow  af|i  Violet  Colour,  la 
about  two  or  three  Minutes  it  died  away,  and  was  fuc- 
ceeded  by  others  of  an  inferior  Order.*  It  was  now  about 
a  quarter  paft  Eleven  of  the  Clock,  and  nothing  but 
repeated  thafes  of  the  fame  Spe&acle  offering  them- 
felves  to  View;  the  Vibrating  Motion  had  ceafed  j  the 
Vapour  (hewed  it  felf  no  longer  in  lucid  Are  as  ;  the 
dreams  of  Light  were  not  fo  frequent,  and  thofe  more 
languid  than  before ;  and  the  bright  Aurora  having  fel- 
led nearer  the  Horizon,  I  concluded  the  Scene  was  at  an 
End,  and  accordingly  gave  over  the  qucft  of  new  Pb*- 
nomena,  with  only  oblcrving  that  about  N.  E.  there  ap 
peard  fomc  Clouds  that  reflected  an  unufual  kind  of 
reddilh  Light.  Others,  who  thro'  a  Principle  of  Fear 
lat  up  longer  than  1  did,  reprefent  the  End  with  very 
luf  prizing  Circumflanccs  ;  but  as'  it  efcayd  the  Eyes  of 
thofe  who  were  bed  qualified  to  oblige  the  World 
with  an  Hiftory  of  it,  Co  I  defpair  of  adding  any 
thing  that  may  be  fatisfadtary :  and  there  were  no  doubt 
many  Circumftances  of  Weight  that  I  did  notoblervc; 
for  the  wonderful  Variety  this  Ihtnomenon  afforded,  and 
the  frequency  and  fuddennefs  of  its  Alterations,  made 
it  impoilible  for  the  Eye  of  any  fingle  Perfon  to  trace 
ir. 

On  Tutfdfij  the  iqtb  of  November  we  had  the  fame 
Thdriomrna  repeated,  tho*  not  with  the  fame  Variety: 
About  a  quarter  paft  ten  at  Night,  a  vaft  Body  of 
mining  matter  was  collected  between  N.  W.  by  Weft, 
and  N  by  E.  in  the  form  of  the  Segment  of  a  Circle, 
whofe  Center  was  about  25  or  30  Degrees  below  the 
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Iftrisjon ;  from  its  Periphery  2.  few  fhort  PyrmiiLI  Streams, 
of  the  fame  luminous  Vapour ,  attended  by 41  flow  and 
nearly  uniform  Motion,  and  were  exceeding  rare  fo  as 
noc  to  efface  the  (mailed  of  the  fix'd  ^tars :  and  in  a  Mi- 
nutc  or  two  vanilhd:  It  was  very  remarkable  that  the 
Light  which  that  Cqjledjion  of  Vapour  emitted  was  fo 
great,  that  in  the  otherwife  very  dark  Night,  I  cou'd 
thereby  ( at  three  quarters  pad  Ten)  read  the  Title  of  the 
laft  >  hilof.  Tranfaft.  which  then  happen'd  to  lye  on  my 
Desk  ;  and  at  four  or  five  Yards  diflancc  fee  the  fmal- 
jeft  Books  in  my  Study.  .!    :-.»    .  ; 


VII.  A11  Accotint  of  another  yery  cjonfiderahle  Au- 
rora Borealis  obferVed  at  Screatham  in  Surrey, 
by  Mr.  Thomas  Hearne ;  and  Communicated 
by  Coll.  Francis  Nicholfon,  R.  S.  S,  . 

Aving  Xeen  Dr.  Hallejs  Account  of  the  Corus- 
cations in  the  Morning  and  Evening  of  Novemb. 
\oth.  (and  the  Letter  annexed  to  it  from  Devonfhire)  I 
bad  the  Pleafure  to  find  the  Obfervations  made  upon 
that  Appearance  very  agreeable  to  what  1  had  my 
felf  obferved  the  Evening  of  that  Day  \  and  to  what  t 
did  not  at  that  time  obferve,  but  had  an  opportunity 
of  obferving  in  the  Night  of  Dec.  n.  I  belieyp  much 
more,  plainly  than  Dr  Hdley  had  in  the  Night  of  No- 
vember 10. 

Da.  nth.  About  one  a  Clock  at  Night  (or  rather 
in  the  Morning  of  Dec.  iitb)  1  was  called  to  obferve 
Conizations  which  appeared  of  a  much  different  Co-t 
lour,  and  in  a  very  dipercnt  manner  from  any  i  had 
before  feen. 

1        10  H  The 
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The  dreams  of  Light  that  darted  upwards  from  the 
Horizon  (eemcd  to  be  at  confiderably  a  greater  didancc, 
but  not  at  all  in  left  quantity  than  chole  of  tftv  totk. 
But  their  meeting  in  a  Point  near  the  Zenith,  and  there 
forming  a  kind  of  Canopy,  was  what  was  particularly 
remarkable  in  the  Manner  of  the  €orufcarions  now  dif- 
ferent from  thofe  of  Nov,  10. 

The  dreams  of  Light  role  from  the  Horizon  only 
towards  the  North,  and  on  each  band  towards  N.  Ea4 
and  N.  Wed  :  But  near  the  Zenith  a  Canopy  was  formed 
of  dreams  of  Light  meeting  in  a  Point,  not  only  from 
thole  Quarters,  but  al(b  from  the  South,  &e.  Only 
to  thofe  Points  they  extended  downwards  from  the 
Zenith  but  a  little  Way,,  and  were  neither  in  fo  great 
quantity  nor  quite  fo  bright  as  thofe  Northwards.  At 
ftrft  I  thought  the  Point  in  which  the  Screams  met  was 
exadly  the  Zenith,  but  upon  obfcrving  it  (bin  e  thing 
longer,  I  found  it  was  not  fo,  but  a  tew  Degrees  to 
the  South  of  the  Zenith.  The  dreams  of  Light  near 
the  Zenith,  which  formed  this  Canopy,  were  of  a  pret» 
ry  bright  Colour,  and  in  great  Quantity,  and  darted 
very  (wiftly. 

On  each  fide  of  the  N.  towards  E.  and  W.  but  not 
exactly  in  the  N.  it  felf  fat  lead  when  I  faw  ir)  from 
about  i  o  or  i  s°  to  40  or  500  above  the  Horizon,  the 
Streams  were  of  a  glowing  red  Colour,  whereas  all  that  I 
had  ever  fcen  before  were  very  pale.  The  rednefi 
was  like  that  of  a  burnt  Brick,  and  ncarcd  of  any 
thing  I  have  lecn  to  the  Colour,  which  remained  for  a 
few  Minutes,  like  that  (raft  through  which  the  Meteor 
pafled  in  the  Spring. 

The  Screams  appeared  of  this  fierce  Colour  when 
I  flrd  faw  the  Coruications,  and  continued  fo  for 
fomc  time,  till  the  rednefs  by  degrees  wearing  off,  in 
about  i  of  an  Hour  they  appeared  of  the  ufual  Palcneft, 

*hen 
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when  I  left  them  ftili  forming  a  Canopy  near  the 
Zenith,  as  is  above  defcribed. 

The  Air  was  very  Calm  and  Serene,  not  a  breath 
of  Wind  ftirring;  as  I  remember  it  was  alfo  tfov.  10th. 

The  Moon  was  now  a  Day  or  two  older  than  it  was 
on  Nov.  10th.  and  a  good  deal  further  to  the  W.  than 
when  I  (aw  the  Coruications  that  Night  being  then 
near  full  South.  She  had  now  round  her  what  is 
commonly  called  a  Burr  larger  than  ordinary,  and  fe 
veraf  very  lucid  Clouds  at  a  little 


VIII.  Nupera  Obfervationes  Aftronomica  cum  ^egtd 

Societate  communicate. 

CUM  in  Num.  harum  Tranfaftionum  3*7™°.  Obfcr- 
fervationes  nonnullas  Planetarum  ac  Luna?  con- 
fervari  digniflimas  in  unum  congetfimus,  ac  probante 
Societate  noftra  edidimus;  Jtceat  paucula  folia  hujufmo* 
di  colledionibus  in  (equentibus  quota nnis  confignari, 
Nuperx  autem  quas  habemus  Obfervationes  hx  func. 

1 71 8.  Offeber  io°.  mane,  applicabatur  Jnfittr  ad  Fi- 
xas  Teiefcopicas,  quarum  loca,  occafione  prima?  appa- 
rition is  CometJe  anni  1680,  (de  qua  vide  Phil.  Trtnf. 
N°.  iqx)  (edulo  inquifivit  Rev.  D.  Pound,  ac  nupcr  ve- 
riflcata  nobifcum  communicavit,  una  cum  accuratl  ob- 
fervacione  era  n  finis  Jovis  juxta  eas  hac  vice,  ac  deiode 
alteri  Fcbr.  n°.  itatim  ab  oppofuione  Solis  &  Jovis. 
Incunte  autem  Janutrio  1719.  loca  ftellarum  ficfe  habucre. 


Long.        Lar.  Bor.       Long.        Lat.  Bor. 
d  a  2.9°-  59  -43"  1.  7.50      o°.ij'.4i"  i°.28'.$4" 

1. 10. 18 


t  VR    O  .  6.13 

c  n?  o  .  3.13 


4n?o  .15  .41 
xmo  .  5  -43 

o • 31 .50 

10H1  Ubi 


o  .51.56 


(  I i \o  ) 

Ubi  notindum  ftellas  *T&  e  eandem  precise  hoc  is-, 
culo  fortiri  declinationem,  x  vcro  cxiguam  ciTc  (Iciiulam 
it)  prior e  defer; ptione  ob  parvieatem  omidam. 

Jam  Oflob.  90.  1711.  50'  T.  arq.  Jovis  limbus  oriental  is 
attigit  lincam  ftcllas  e  &  c  jungenrcro/  fimul  centrum 
ejus  diftabat  abf  21'.  20"  &  a  c  16' .  25  V  ftatimquea- 
berat  a  d  19' .  35".  Parvula  x  Jovi  proxima  latuit,  luce, 
ejus  obumbrata.* 

D:ctmb.  1 1°.  i8h.  30.  T.  acq  Satvrni  centrum  diftabat 
a  jx  Lilra  B.yero,  28' .  32",  &  Fixfi  Boreaiius  crat  4'  •  }i". 
Hinc  conclufit  D.  Pound  (Jblcrvator  Saturni  locum 
io°.  41'.  10",  cum  Lat.  Boreal.  20  .  io'j  43".. 

1719  i  6\  j6'-  T.  aq.  Jovis  retrogradi  cen- 
trum diftabat  a  ftella  d  fuperius  defcripri  — -  10' .  42/ 

6.  58;  Idem  centrum  diftabat  ab  c  •   6  .  7 

9  .  37  ;  Iterum  diftantia  capta  a  /    lo.  9 

9  •  .43  i  icerum  ab  <r   .    6  . i-C 

9  . 49^  JoviS  centrum  diftabat  ab  a    —  a^.21 
9  .  587  Idem  centrum  a  parvula  x     — -     14  .3-8 
Circa  Horam  feptimam  Jovis  limbus  orientalis  atttgic 
Jineam  per  x  &  /  produdam ;  Jupiter  itaque  tunc  ha- 
buit  1*  o°.6  cum  Latirudihe  Boreal   i°.  16'  .  30": 
Ceinde, 

Feb.  13°.  8h.  o'.  T.acq.  Declinatio  ccntri  Jovis,  Mi- 
cromctro  menfurata,  Borealior  erac  ca  ftellae  utriufque  d 
&e  ii1.  37",  &Sh.  ao'eadem  differentia  inventa  eft  wr. 
36".  Ho3  vero  8h.  48'  centrum  Jovts  diftabat  ab  c 
17'.  40'.  ...... 

Apr.  22°.  ioh.  45'.  T.aq.  Saturni  centrum  fequeba- 
tur  fc  Lihd  4";  Temp,  five  1'.  8''  Ale.  Redar.  Micro- 
mcuoautcm  Borcalior  inventus  eft  Fixa  35'.  2$".  SceJfa 
autem  in  Catalogo  Eritannico  tunc  habuit,  «i  io°.  16*.  8" 
Lat  Bor.  20.  3'.  54". 
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Maii  lA°<%\  co  T.scq.  s.fequcbatur  Cor  Lu>m$  s". 
Afccnfionis'rccla: ;  Borcalior  auicrncrat  fiella  ilfA  o'.  41 
Tcmporis,  hoc  eft,  1  o'.  7"  Arcus  ccelcdis. 

^dcm  n6#e,  1511.  18'  T.  app.  Obfcrvavit  D- 

(7/77  Mart  em  t  ratiorie  Afcenfionis  rc<5tx, ..fequi 
fleljam  />  Cauda  Capricprni  Oiicntalcm  16'.  15"  ;  fmiul 
non  nifi  0V11''.  auftralior  era:  quam  Fixa. 

7«»/7  70.  ioh.  1 5'.  T.  app.  J-'ptter  direclus  accrual  rc* 
vcrfus  eft  ad  ftellas  Telcfcopicas  prxdiclas,  &  cum  fc- 
quehatur  ftcllam  </.  o'.  3$"  Afcenfionis  rcclx,  &ioh.^cf 
.difl'abuc  fixa  a  limbo  Jov/s  proximo  4'.  18". 

'Poftridie  Junit  ioh.  io',  Jupiter  fequebatur  (lei- 
lam  alteram  e  1'.  30"  Afcenfionis  re&x,  ac  ftatim  di« 
ilantia  limbi  Jovis  proximi  £  ftella  capta  eft  Microme- 
tro  Y.  -jo*. 

5.  8h.  36'.  T.  app.  Conjungebantur  arcle  Jupi- 
ter &  fenut,  qux  turn  Boreal iof  prxecdebat  Jovem  fc- 
cundum  Afcenftonem  rctfam  1'.  20":  Cenrrorum  aucem 
diftantia  ex  decies  repctkis  media,  capta  eft  13'.  36". 
Hare  tria  Londfri  obfervata  communicavit  iiarum  Scien- 
tiarum  eximius  Culcor  D.  Mariinus  Polkes,  R.  S.  Soc. 

Aug.  3.  n\  20'  T\  xq.  Mars  penc  Acrbnychus  fc- 
quebatur  flellam  r  Aquarii  Bayero  10'.  58"  Tcmporis, 
five  V.  44'.  57*  Afcenfionis  Re&x.  Erat  autem  fixa" 
Mars  Borealior  o'.  36'tantum;  undo  conceflb  locoftcl- 
\x  Britannico  fit  locus  Martis  obfervatus  x  7°  10'.  10" 
cum  latitudine  Auflrali  6°.  38'.  10". 

Ah%.  io°.  ilh.  50  T.  xq.  M/rj  fequebatur  fixam 
minorem  qux  prxcedic  t  Aquarii  i°.  39'.  30"  ration© 
Afcenfionis  rc&x ;  Auftralior  verb  quam  fixa  10'.  42". 

Aug,  1 6°.  7h.  1 8'.  T.xq.  Spica  Virginis  prxecdebat 
Veneris  centrum  5"^  fecundis  tcmporis, five  1  •  10"  AfccB* 
/iouis  retfx,  auftralior  Planeta\  1 8"^  temp,  five 4',  35V 

^^r.  r7°.  Mars  pn.  ie  Acronychus  ac  fcrris  proxi- 
mus  obfetvatus  eft  ad  tiuas  ficllulas  contiguas,  Paraliaxis- 

ejus 


(  nil  ) 

ejus  invcAigandi  gratia,  juxta  method  um  a  D.  Coffin^ 
in  libco  de  Comeca  anni  1680,  cxhibitam,  Unde  Mar- 
tis  Parallaxin  eruere  in  Trauftft.  proxima  conabimur, 
Harum  veto  ftcllularum  borea  turn  temporis  locum 
habuic  x  3°-  $ 5©"  cum  Laticudine  auftrali  6°.  6'\  » 
alcera  vero  Auftralior  habuic  x  3°-  5'*  3o"»  cum  Lar, 
Auft.  $°.  10' 7  proxime.  Hora  vcro  ioh.  40'.  T.  a*q.  Au- 
ftralem  fequebatur  Mir*  41'  min.  *jo"  Afcenuonis  recto* 
caqueadhuc  Auftralior  erac  7'.  50'. 

Sept,  18.  9h.  xof.  T.  aeq.  Mars  vifus  eft  prxcedere 
ftellam  in  Catakgo  Britannic*  Aquarii  n1"*-  3*.  45" 
Temporis,  five  56'.  14".  Afcen.  Rc#a? ;  fimulque  Stella 
Dorealior  erac  limbo  Marcts  borco,  oon  nifi  uni  Pla- 
nners diametro*  Locus  ftellae     29*.  57  v  Lar.  Auft. 

0#^.  30.  Vefpcri  $\  45.  T.  app.  Mars  proximus 
(Icllis  duabus  conriguis  ad  h  Bayer$t  qua?  Tunc  a*  7}* 
&  74"  Om/.  Br//.  Prseterierat  re&am  per  eaftiem  cfu- 
dam,  erarque  angulus  ad  Martts  centrum  ad  fenfum 
rectus  .*  Borea  vero  ftellarum  eandem  habuic  declinatio- 
nem  cum  limbo  Plancta?  auftrino.  $\  5  3*  diftanria  ftel- 
la:  a  cenrro  Martts  x'.  30".  $h.  56'  centrum  Mortis  difta- 
bat  a  tertia  &  Auftraliore  ad  h,  five  Aquarii,  17'. 
04"*  6h.  18'  diftantia  centri  a  Borea  Ave  7  )i&  erac  3  .  5". 
Hinc  concludetc  licec  Martem,  hori  3h.  30'  proximo, 
ftellae  Boreae  conjunct  um  fuifie,  eamque  uno  tantum  rah 
nuto  ad  Boream  rcliquifle.  Fixac  autem  locus  e  Cat  air- 
go  Br  it  anni co  tunc  erat  x  29'  oo"  cum  Lac.  Auft. 
i°.  40'^  74ta  vero  habutt  x  io°.  29'.  jo"  cum  lac 

Auft.  i°.44i- 

Novtmb.  1 6°.  i9h.  18'.  T.  a*q.  ft/f*j  prsecedebar 
.LMr*  Auflrinam'  3'.  13"  Temp,  five  48',  23"  At 
cen.  Red.  fimulque  flx&  borealius  erac  centrum  Pcneris 
7'.  45".  Pr»«/  quafi  Stationaria  apud  Nodum  ejus  Af- 
cendentem. 

Dumb. 
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Decemh.  a°.  ?  9*.  T«  arq.  Satnrnus  preced ebatterciam  ad 
£  Librjt,  five  Z/fo*  19**.  Cat.  Brit.  o'.  46"  Temp,  five  1 1' 
31"  Afc.  Reft.  Erac  autem  fixi  Auftralior  1$'.  19".  dif- 
ferentia per  Micrometrum  capcl.  Unde  Sa'curoi  locus 
m  10 .  x$  i  cum  Lac.  Bor.  a°.  5'  J. 

* 

OhferVationes  Lund  &  Eclipfium. 

In  difla  franfaB.  N°.  377.  fag.  8ji.  Obfcrvationem 
dedimus  Eclipfcos  Lunaris  anno  1717  Martii  15°  P.M. 
St.  vet.  apud  Cambtidg  tfov-A*glor*m  habicam  ;  apud 
nos  vero  ob  Nubes  inconfpicuam.  Defiit  autem  Eclip- 
fis  ibidem  u\4*'r,  neque  alia  ejus  cum  temporis  fup- 
pecebac  obfer^atio.  Poftca  vero  arte  Nautici  &  indu- 
ftria  inter  primos  infignis  Dom.  Candler  Nayarcha  Re* 
gius,  ex  America  attulit  &  nobifcum  communicavit  ejuf- 
dem  Eclipfeos  phafes  Urn*  PeruvU  a  Dom.  Pttro  Pe- 
raita,  Mathematico  Rcgio  multis  titulis  claro,  obfer- 
vatas,  Typifquc  ibidem  irnpreflas.  Initium  aucem  E- 
clipfis  ponic  Unu  8^.41*.  8  ".  Finem  vero  nh.  19'.  55". 
Simul  laudat  us  D.  CandUr  propria  (B  obfervationcm,  ad 
Infulam  quam  Virginc  Gerda  vocanc  captam,  conceflic, 
lbi  defiit  Eclipfis  i3h.  13'.  P.M.  Fine  per  crlum  fudum 
diftinde  vifo.  £oflremo  inter  Ada  Regis  i>cientiarum 
Academic  Parifienfis  iftius  anni,  comperimus  dius  & 
quidem  fatis  conformes  hujus  Eclipfeos  obfervatione?, 
alteram  a  D*  C<*p*o9  alteram  a  D.  dc  la  Hire  in  Obfer- 
vatorio  Regio  captas:  Hie  Inicium  xftimavit  i3h.  ^4*. 
Finem  vero  certtus  i6\  38'.  10".  Ac  llle  fnicium  1  )h.  55'  & 
Finem  i6b.38'.  15".  -Maxima  obfeuratio  huic  7 f  Dig  i!Ii 
7rDig. 

Hinc  ex  Fine,  in  iingulis  locis  uc  videtur  accuratius 
fumpto*  proveniunt  Longicudinum  differentia:  inter  Pa- 
rijtos  &  Limam  5h.  18'.  20",  Inter  Fart  fits  &  Camhridg 


'  (  i  1 1 4  ) 

4*.  $5'.  50".  Inter  Parifios  &  Infulam  Firgine  Gtrdd 
4h.  25'.  ao"»  E  quibus  fi  9'.  40"  fubduxeris,  provenieot 
Longitudines  ad  occafum  Londtni9  ncmpc  Linu  77°.  ic» 
Cambridg  tfw  Angler um  71°,',  ac  denique  Infills 

(7*r<^  640.  5- 5' ,*  unde  Infularum  adjacentium  fitus 
Geographic!  cerco  corrigi  poterinr. 

Altera  Luna?  Eclipfis  cjuidem  anni  Septemlris  nono 
Vefperi,  ab  iifdem  obfervatoribus  &  D*tMaraldo  Vatifin 
confpe&a  efl.  I  inem  Londini  obfervavimus  in  xdibus 
Societatis  Regiac  7h.  26'.  Pariftis  vero  D.  Qaffino  Finis 
7h.  34'.  ?o",  D.  Mar  aide  j\  35'.  30",  &  D°°  £>r  /* 
7*.  If".  Simul  D.  Wnrtzdbaur  tforiberg*  eundem 
Finem  vidit  Sh.  io\  45"  Hinc  conflrmantur  Meridia* 
norum  differentiae  Londinum  inter  &  Parifios,  prxfertim 
cx  obfervatione  D.  Marald't*  nempe  9'.  30";  uti  &  in- 
ter Lendinum  &  Noribergam  44'.  45",  quanta m  fepius 
olim  cxperti  lumus.  Porro  quince*  die  poft  Eclipfio, 
Sfptembris  1410  vefperi,  Luna  occultavit  Paliiicinm  Ft- 
riftis,  obfervantibus  figillatim  DD.  Waraldo  &  Delife]^ 
niore.  Evanuit  aucem  (lella  c  regionc  Macula?  Grinul- 
di  five  Paludh  Marectidis,  Hora  9h.  f  1 5 Emcrftt 
an  tern  e  limbo  Lunx  obfeuro  ion.  3  'HujusOc- 
cul  ationis  obfervatio  Londini  habetur  853.  W» 
Traxfaff* 

01  fetthit  tones  illif,  in  quibus  Temp.  a?q.  adhibetur, 
Ft  v.  D  '  Pound  accept  as  debemus.  Tttlo  ant  em  cjuindccinh 
pedal/  c<ip(A  pro  ctrtiffimis  habendx  funt. 

* 
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